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Seventeen MIPS with a single 
32-bit RISC chip. Sustained. 42,000 
dhrystones. In CMOS. On the shel. 

omplete hardware and software 
~ development support. Optimizing 
~ compilers. Assemblers. Debuggers. 
Industry standard operating systems. 


Hardware development tools. 
Documentation, 


_ training and customer — 
support. Now. 
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3 KHz-800 MHz 
over 50 off-the-shelf models 


from °29° 


Choose impedance ratios from 1:1 up to 36:1, 
connector or pin versions (plastic or metal case built 
to meet MIL-T-21038 and MIL-T-55631 requirements*). 
Fast risetime and low droop for pulse applications; 

up to 1000M ohms (insulation resistance) and up to 1O00V 
dielectric withstanding voltage). Available for 

immediate delivery with one-year guarantee. 


Call or write for 64-page catalog 


“units are not QPL listed 
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A Division of Scientific Components Corporation 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
Domestic and International Telexes: 6852844 or 620156 
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Amplifier Arsenal 


SOKHzZ—2000MHz, Low Noise 250mW output Gain Controlled trom $69.95 


Our ZFL-2000 miniature wideband amplifier hit a bulls-eye SPECIFICATIONS 
when we introduced it last year. Now we’ve added more MODEL FREQUENCY GAIN, dB MAX. POWER NF poe 
models to offer you a competitive edge in the continuing infin) dBmityp) dB(typ) a 
battle for systems improvement. 7FL-500 0.05-500 20 ¥o 53 69.95 
The ZFL-2000, flat from 10 to 2000MHz, delivers +17dBm ZFL-500LN 0.1-500. 24 +5 29 79.95 
output and is priced at only $219. ZFL-750 0.2-750 18 +9 6.0 74.95 
Need more output? Our ZFL-1000H, flat from 10 to Sel peace peas He e ane 
1000MH7z, delivers +20dBm output. a oer ie He - a goes 
; Se -500 10-5 + 99.95 
Is low noise a critical factor: Our ZFL-500LN and 1000LN ZFL-1000LN -0.1-1000 30 43 59 39 95 
boast a 2.9dB NF. ZFL-1000VH 10-1000 20 +25 45 229.00 
a 9 : ZFL-2000 10-2000 20 ara 7.0 219.00 
Variable gain important? Our ZFL-1000G, flat from 10 to © = 3008 gain contre! = 45dBm below 100GMLas 


1O000MHz, delivers +3dBm output with 30dB gain contro! while 
maintaining constant input/output impedance. 

Searching for a high-quality, low-cost amplifier? Our finding new ways... 
ZFL-500 flat from S5OKHz to 500M7z, delivers +10dBm output Setting higher standards 
for the unbelievable low price of only $69.95. Need to go 7 
higher in frequency? Consider the ZFL-750, from 0.2 to La Mi 5 ni- Circuits 
750MHz, for only $74.95. Or the $79.95 ZFL-1000, spanning A Division of Scientific Components Corporation 
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 


0.1 to 1000 Mrz. Fax (718) 332-4661 Domestic and International Telexes: gae2844 or 620156 
One week delivery...one year guarantee. 
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DESIGN FEATURES 
Integrated Circuits 


Semicustom ICs combine 88 
analog and digital functions 


Firmly established as a rapid means of designing unique circuits, 
semicustom ICs are now blurring the traditional distinctions among 
gate arrays, linear arrays, and custom circuits. Many incorporate 
both analog and digital functions on the same chip.—Dave Pryce, 
Associate Editor 


Software 


CASE shows promise 164 
but confusion still exists 


(3! 


sae Ae 


ae dates Tihs oo q. Many software engineers find the CASE market so confusing 


uct, but EDN’s Product Showcase that they just ignore it and continue to develop software by the 
No 28 can help sort out the selection same methods they’ve always used. Fortunately, you can clear away 
process. Part 1 includes staff-writ- _ the marketing hype and take a realistic look at what CASE tools can 


ten reports and products in four do for your software project.—David Shear, Regional Editor 
categories: integrated circuits, soft- 


ware, power sources, and com- 


puter-aided engineering. Part 2, Power Sources 

EDN’s December 22 issue, will oe 

ois Gk a Rechargeable batteries satisfy both 206 
ripherals. (Photography by Kevin backup and primary power needs 

Bryan; photo colorization by Kim Rechargeable batteries play a diverse role in today’s world of 


Fisher; art direction by Ken Rac- 


cot) consumer electronic products. In some cases, they play a backup 
1cO 


role for computer clock and memory circuitry. On the other end 
of the spectrum, they provide the primary power for products rang- 
ing from watches to laptop computers.—TJom Ormond, 

Senior Editor 


Computer-Aided Engineering 


PC-based CAE tools facilitate 258 
creation of technical documents 


The current assortment of PC-based desktop-publishing tools has 
produced a fascinating array of products that can help engineers 
generate typeset-quality documentation and produce multimedia 
presentations.—J D Mosley, Regional Editor 


Continued on page 7 
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HP's family of motion-control products gives 
you everything you need for complete control. 

Choose from a broad line of digital potentio- 
meters, general-purpose motion-control ICs, snap- 
together encoders, 2- and 3-channel encoders, 
and quadrature decoder counteis. 

This wide range of adaptable sensors and 
controls eliminates the need to design your Own. 
And it provides you with HP's advanced digital 
optoelectronic technology in every product. 

Best of all, theyre backed by Hewlett-Packard. 
Which means you can always count on conven- 
ient worldwide field service and application 
support. 

If youd like to take control, contact your 
authorized Hewlett-Packard distributor today. In 
the U.S.: Almac Electronics, Hall-Mark, Hamilton/ 
Avnet, or Schweber In Canada: Hamilton/Avnet 


or Zentronics, Ltd. 
HEWLETT 
i) PACKARD 
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PRODUCT UPDATE 
VME Bus and Multibus boards 65 


Continued from page 5 


PRODUCT REVIEWS 


Integrated Circuits 107 

oS Software 183 

- 33 oe ee ve 5 ~~ | Power Sources 223 
tis fF roauc OWCASE PTOVIAeS . * ° 

information on a wide range of Computer-Aided Engineering 269 


products in four areas: integrated 
circuits (pg 107), software (pg 183), 


power sources (pg 223), and com- DESIGN IDEAS 


puter-aided engineering (pg 269). 


Latch adds 32 bits to wP’s output 299 
Peak detector offers high bandwidth 300 
Regulator serves as current source 300 
Solenoid driver limits hold current 7 302 
Three measurements characterize filters 304 
LITERATURE 

Computers & Peripherals 307 
Components 313 
Instruments 323 
Hardware & Interconnect Devices 331 


Continued on page 9 


EDN magazine 
now ofters 
Express Request, 
a convenient way 
to retrieve product 
information by 
phone. See the 

Reader Service 


Card in the front 
for details on how 
to use this free 
SErvIce. 


Cahners Publishing Company, A Division of Reed Publishing USA CL) Specialized Business 
Magazines for Building & Construction [J Manufacturing L) Foodservice & Lodging 

1 Electronics & Computers (J Interior Design CF) Printing (J Publishing CL Industrial Research 
& Technology () Health Care () and Entertainment. Specialized Consumer Magazines: 

1) American Baby “) and Modern Bride. 
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PROGRAMMING TECHNOLOGY THAT 
SUPPORTS ADVANCED DESIGNS— 
TODAY AND TOMORROW. The Uni- 
Site™ 40's universal programming 
technology is the fastest and easiest 
way to keep up with new devices 
and packages. Its software-config- 
ured pin driver system provides a 
single site for programming any DIP 
device up to 40 pins, including PLDs, 
PROMs;, IFLs, FPLAs, EPROMs, 
EEPROMSs and microcontrollers. The 
same site accommodates the most 
popular surface-mount packages— 
PLCCs, LCCs and SOICs. 

And now the UniSite 40 is also a 
gang/set programmer. With the new 
SetSite™ module, you can program 
and test as many as eight devices, 
up to 40 pins each, simultaneously. 


INSTANT ACCESS TO NEW DEVICES. 
The UniSite 40's universal pin driver 


ohare 


THE UNISITE 40 PROGRAMMER 
BECAUSE STATE-OF-THE-ART 
IS A STATE OF CHANGE 


ot 
Septet 

ee = 
eenasmae 


eee 


one 


electronics stores device-specific 
instructions on a 31/2" micro diskette. 
To update your UniSite 40 with the 
latest device releases, simply load a 
new master diskette. 


FAST, EASY PROGRAMMING. Menu- 
oriented operation with step-by-step 


prompts makes programming simple. 


Data I/O Corporation 10525 Willows Road N.E., P.O. Box 97046, Redmond, WA 98073-9746, U.S.A. (206) 867-6899/Telex 15-2167 

Data I/O Canada 6725 Airport Road, Suite 302, Mississauga, Ontario L4V 1V2 (416) 678-0761 

Data I/O Europe World Trade Center, Strawinskylaan 633, 1077 XX Amsterdam, The Netherlands + 31 (0)20-6622866/Telex 16616 DATIO NL 
Data I/O Japan Sumitomoseimei Higashishinbashi Bldg., 8F, 2-1-7, Higashi-Shinbashi, Minato-ku, Tokyo 105, Japan 


(03) 432-6991/Telex 2522685 DATAIO J 


©1988 Data !/O Corporation 
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Or bypass the menus and zoom 
directly to specific operations by 
selecting key commands. Help mes- 
sages are available whenever you 
need assistance. 

To speed parts selection, the 
UniSite 40 provides a built-in list of 
devices. And you can save your most 
frequently-used programming param- 
eters for instant recall. 


DESIGN FREEDOM FOR TOMORROW. 


When leading-edge designers use the 
latest devices in their designs, they 
need the programming freedom only 


the UniSite 40 provides. Call Data |/O° 
today and ask about the UniSite 40. 
Because state-of-the-art never stops 
changing. 


-800-247-5700 
Ext. 619 


DATA I/O 


Corporation 


Magazine 
Edition 
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Pore Chics EDITORIAL BS 


VP/Associate Publisher/Editorial Director 


= The EISA bus may be an alternative to IBM’s Micro Channel 
Jonathan Titus architecture—and it might be a bargaining chip, too. 


Managing Editor 
John S Haystead 


Aselstant Mareging Editor LOOKING AHE AD 353 


Special Projects 


oe Poncl  saae os Surveys hear large demand for voice-messaging sys- 
275 Washington St, Newton, MA 02158 tems . . . Automatic ID equipment to exceed $8.5B by 1993. 


(617) 964-3030 


Tom peo. Senior Editor 
Joanne Clay, Associate Editor 
John A Gallant, Associate Editor M 
Clare Mansfield, Associate Editor DEPART ENTS 
Michael C Markowitz, Associate Editor 


Dave Pryce, Associate Editor PIGWS Nese a a Ee 
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Q James P Scanlan, Staff Editor es a ae ee a 
teven Paul, Senior Production Editor 1 
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Editorial Field Offices Career Opperettess te i BEA 
Margery S Conner, Regional Editor : 
ios Osos, CA: (805) 528-0833 PavVertisGra- pees ee a ae ea 
Doug Conner, Regional Editor 
Los Osos, CA: (805) 528-0865 
Steven H Leibson, Regional Editor = ‘ : ; 
SEU Les aes A product-oriented design aid 
J D Mosley, Regional Editor 
z aie! 1X: ee hae To save you time in your efforts to keep current, EDN’s editors 
icnar uinnell, Regiona itor z 
San Jose, CA: (408) 296-0868 have surveyed the new-product offerings from thousands of compa- 
David Shear, Hegre Editor nies, screening and selecting only the most significant of those 
ey Wright, Reaidnal Editor offerings introduced in the last six months. We present our find- 
amcie a a sc es ings—the best of the best—in a format devised to make your prod- 
0603-630782 uct selection as easy as possible. You can keep this Product Showcase 
(St Francis House, Queens Rad, ; 
Norwich Norfolk NR1 SPN. UK} as a reference until the next one that covers these four key product 
Contributing Editors areas appears 1n July. 
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They're everywhere. Worldwide over a 
thousand Transputer designs are in 
today’s marketplace or are entering 
production. Some belong to Fortune 500 
companies committed to using Transputers 
to build their next-generation products. 
Although Transputer applications are 
diverse, the theme for each is the same — 
combining the power of individual 
Transputers with the unique 
architectural benefits of 
parallelism to achieve 
results that cannot be 
obtained as economically = 
any other way. -. aA 
a ee 
Data Compression 4 § 
Transputers are 
being used in the 
Generic Checkout 
System at the NASA 
Kennedy Space 
Center. 


They are embedded within VME 
based front-end Data Acquisition Modules 
to provide data filtering for the system. 

These modules pre-process data for a 
network of Unix based workstations that 
provide real-time control and monitoring 
of ground and flight equipment, like that 
used by the Space Shuttle. Only 
Transputers offered the degree of 
parallelism needed for this application. 


10 


Medical Imaging 
University College London is using the 
parallel processing power of Transputers 
to convert CAT, NMR and laser scans into 
rotating 3-D images. These facial, skeletal, 
and soft-tissue images provide accurate 
computerized measurements to assist 
doctors with each step of an operation, 
and are also used by plastic surgeons to 
‘rehearse’ operations for reconstruction. 


Data Collection 

British Steel is implementing an 
intelligent system that is designed to 
dramatically cut its multimillion dollar 
annual energy costs. It is built around T800 
floating point microprocessors which 
process information from a highly complex 
data gathering system. These Transputers 
operate in parallel, condensing enormous 
amounts of data into information which 
helps energy management decide how to 
respond to a plant’s changing demands 
for different fuels. 


OK...80 THE TRAP 
BUT WHAT ABOUT fk 


Data Transmission 
Kokusai Denshin 
Denwa (KDD), the 
Japanese international 
telecommunications 
company, has devel- 
oped an image- 
processing video 
telephone using 
Transputers to manipu- 
late and condense 
images for transmission 
over telephone links. 
This image 
communications system 
uses 32 Transputers 
operating in parallel "panties 
for ultrafast image processing. It can be 
connected to PC’s to transmit images over 
telephone lines, function as a video phone, 
or be programmed to match the specifica- 
tions of other receiving equipment, such as 
facsimile machines and 
TV monitors. 


Space 

The European Space Agency is using 
Transputers to build a light-weight, 
radiation-tolerant, on-board computer for 
spacecraft. Programs which utilize 
Transputers in scientific computing and 
spacecraft control applications are also 
being developed in the U.S. 

Transputers are manufactured on 
epitaxial silicon and have been shown to 
withstand aggressive tactical radiation 
levels. 
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Flight Simulation 

British Aerospace have used 
Transputers to develop a low-cost 
flight simulator comprising a flat 
world, ground- =» gs" 
grid, buildings, ~~ 
trees and mountains — 
with an optional Head-..-“"" 
up display. Future enhancements 
will include the addition of undulating 
terrain and a single or triple window 
display option. 

American companies are also using 
Transputers to build high-performance 
flight simulators more cheaply. One U.S. 
manufacturer utilizes over one thousand 
T800 processors per system. 


3-D Rendering 

Pixar in the US has developed a 
Transputer-based rendering system which 
quickly renders photorealistic images from 
3-D models. The system consists of 
Transputer boards for VME and AT-bus 
systems optimized to run Pixar’s 
sophisticated rendering software. 


The system holds great promise for such 
applications as architecture, automobile 
styling, package design, simulation as well 
as animation. Pixar's recent computer 
generated film ‘Tin Toy’ could not have 
been done without using this 
Transputer-based accelerator. 
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;PUTER’S TERRIFIC, 
AL APPLICATIONS? 


System Control 


As the number of Transputers in a 
system design are increased, a proportional 
increase in performance can be achieved. 

In West Germany, Parsytec GmbH is 
using this principle in their Megaframe 
Superclusters. Superclusters represent a 
complete series of reconfigurable industrial 
control boards as used in the automotive 
industry, which exploit the Transputer’s 
parallel processing capability. 


The basic Model 64, built with T800’s, 
has a performance of 640 MIPS and 96 
MFLOPS. The Model 256 comprises four 
Model 64 cabinets connected by cables 


and provides 2,560 MIPS and 384 MFLOPS. 


Parsytec believes there is no limit to the 
size Superclusters can grow to. Two Model 
256s can be combined easily to realize 
twice the raw performance of one system. 


Tlin 


Robotics 

Transputers are ideally suited for 
robotics applications because their special 
on-chip links make communication 
between control centers naturally easy. 
They are often used in the central control 
area for dumb robots, in multi-jointed 
robots, and in machine vision systems. 

At the Houston Space Center, NASA 
and Lockheed are using Transputers in the 
development of an intelligent, self- 
manoeuvering, voice-controlled robot 
named EVA Retriever. EVAR is being built 
to investigate the autonomous retrieval of 
objects and astronauts that become 
detached from the Space Station. 


INVENTING THE FUTURE 
INMOS Limited, Aztec West, Bristol, BS12 4SQ UK. Tel (0454) 616616. 


Colorado, USA. Tel: (719) 630 4000. 
Paris, France. Tel: (1) 46 87 22 01. 


Munich, Germany. Tel: (089) 319 10 28 
Tokyo, Japan. Tel: (03) 505 2840 


Please send me full information on the INMOS Transputer products range. 


Name Title 


Address 
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Company 


Tel. 
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The 386SX: Good 
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MIPS Benchmark Norton SI Benchmark 


All benchmarks performed with an Everex Step 286-16 with O wait states and a Compaq Deskpro 386S™ with O wait states. Both systems running 16-bit DOS and OS/2 software. 
Dhrystone 1.1 compiled with Microsoft® C compiler with no optimization. Run under DOS 331. Norton SI by Peter Norton Computing, Inc. performance reported relative to an IBM PC-XT® 
MIPS written by Chips and Technologies. Chip cost based on 1000 piece quantity. Product names mentioned herein may be trademarks andlor registered trademarks of their respective companies. 
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news for people 
more expensive PCs, 
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Dhrystone Benchmark 


Advanced Micro Devices c1 


For a benchmark report on the I6MHz 286™ write “l6MHz 286” on your letterhead and mail to: 
Mail Operations, PO. Box 4, Westbury-onTrym, Bristol BS9 3DS, United Kingdom. 


Bruxelles (022) 771 91 42 + Hannover area (0511) 73 60 85 + Hong Kong (5) 8654525 + London area (04862) 22121 + Manchester area (0925) 828008 + Milano (02) 3533241 + Munchen (089) 41 14-0 « Osaka (06) 243-3250 
Paris (1) 49 75 10 10 + Seoul (02) 784-7598 + Singapore (65) 225 7544 + Stockholm (08) 733 03 50 + Stuttgart (0711) 62 33 77 + Taiwan (02) 7122066 + Tokyo (03) 345-8241 
Latin America, Fort Lauderdale, Florida/U.S.A. Tel: (305) 484-8600 Tlx: (510) 955-4261 amd ftl © 1988 Advanced Micro Devices, Inc. 
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: i processing. A Memory \ anagement | Unit 
: ) ideal for th ec | NIX" environment SS tailored 


(FPC) that allows interface to the 1U and supports CO ”,,rrrrtrs—:—iCSCiC 
IEEE single and double: precision arithmetic. . There is only one proven I ISC arct itecture— SPARC. 


In addition, these devices are fully supported by a And only one proven SPARC sup plier— Fujitsu, 
wide range of hardware and software development When you want to be first, we're the first ones to call. 
tools. | : (800) 523-0034 


FUJITSU 


FUJITSU MICROELECTRONICS. INC. 


50 Rio Robles, Bldg. 3, San Jose, CA 95134-1804 


CIRCLE NO 189 SPARC is a trademark of Sun Microsystems, Inc. 
§-25 is a trademark of Fujitsu Microelectronics, Inc. 


UNIX is a registered trademark of AT&T. 
© Copyright 1988 Fujitsu Microelectronics, Inc. 
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NEW SMD OUTLINE FROM PHILIPS. 


SOT-223...REAL 1W 
PERFORMANCE ON 
PRINTED CIRCUIT BOARDS! 


Kinked leads absorb thermal stress, 
preventing damage to crystal. 
Accepts extensive range of 
crystals up to 2.5mm square. 


Tab position leaves base free to 
be glued for wave soldering. 


Dissipates a full 1W on printed circuit boards and 
2W on ceramic substrates, without extra cooling. 


An extensive range of crystals- rectifiers, diodes, 
thyristors, and both MOS and bipolar transistors up — 
to 10 GHz can be put into the versatile SOT-223 
outline. This feature, combined with the excel- 

lent heat dissipating property of SOT-223 

means that you can now benefit from SMD 
technology in a wider range of applications. 


But that’s just the start. SOT-223 offers you 
power-p/us an impressive list of board-mounting 
benefits. 


@ Design ensures level mounting eliminating 
hot-spots, and also allows visual inspection of 
solder joints. 


@ Supplied on standard 12mm tape for speed and 
simplicity of automated placement. 


@ Optimised for mounting onto both printed circuit boards 
and ceramic substrates using all current soldering techniques 
including wave and reflow. 
® Can be mounted on the same solder pad design as the 
D-pack outline. 

Benefit from this breakthrough now! 

For designers in consumer electronics, automotive, 
telecommunications, EDP industries etc., SOT-223 is a major 
advance in SMD technology. Get the full facts fast. Complete 
and post the coupon, today! 


Philips Components, MC Department (Building BA) S 
PO. Box 218, 5600 MD Eindhoven, The Netherlands TECHNOLOGY 


Sete et deals ees 


Please send me full details of the 
new Philips SOT-223 SMD package, fast. 


NAME 
STATUS 
COMPANY 


ADDRESS 


TELEPHONE NO. 


Philips Components, MC Department (Building BA) 
PO. Box 218, 5600 MD Eindhoven, The Netherlands EDN120888 | 
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Design hybrid [Cs into your equipment 
and space isn’t all you'll save. 


a, 


Maaimtsa 


TTT \ 


Of course hybrid ICs do save space. Fujitsu hy- 
brid ICs for disk drives, for example, can reduce 
the number of components on a controller 
board by two-thirds! So your circuit boards can 
be much smaller. Denser. More powerful. 


But that’s not all. 


Assembly is faster and simpler, too. So you save 
on total manufacturing costs. 


And here’s the best part: as the number of parts 
and connections goes down, your equipment’s 
reliability goes up. 


More than 1,000 different hybrid ICs 
| | At Fujitsu, we know a lot 
about reliability and hybrid 
ICs. We’ve been making ultra- 
reliable hybrid ICs since 1967. 
In all, we’ve created over 1,000 
different hybrid ICs. 


We have thick-film, thin-film and T° (thick-thin) 
technology. So we can show you hybrid ICs 

with the right combination of high circuit densi- 
ty and high stability for all kinds of applications. 


If you’re looking for ways to make your equip- 
ment smaller, better, and more reliable, we’ll 
show you how to save space — and a lot more — 
with Fujitsu hybrid ICs. 
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NEWS BREAKS 


DIGITAL CROSSPOINT SWITCH OPERATES AT 50 MHz 

Sierra Semiconductor (San Jose, CA, (408) 263-9300) has introduced a monolithic 
CMOS 32 x 38 digital crosspoint switch that operates at 50 MHz. The part’s maximum 
signal skew from input to output is & nsec. The SC11380 crosspoint switch can 
independently connect each of its 38 CMOS-compatible inputs to one or more of its 
oe Outputs. The device produces this high-density switching matrix by employing 
a 1:58 multiplexer for each of its 32 inputs. A 6-bit latch is associated with each 
multiplexer, so the user can individually load the desired input address for each 
output channel. 


You can create system matrices larger than 52x 3&8 by cascading multiple 
switches with their outputs connected in a wire-OR, parallel configuration. In addi- 
tion, the outputs have a bit-selectable 35-state mode for those design applications in 
which multiple SC11380 digital switches must share the same system bus. The 
switch also features some built-in diagnostic features; for example, the information 
contained in all 32 of the 6-bit latches can be read through a special output bus 
that the user can connect to the host system for monitoring. The SC11320 operates 
from a single 5V supply; when operating at 20 MHz, it dissipates a maximum of 850 
mW. The standard version of the switch is available in a 120-pin plastic pin-grid 
array and sells for $81.57 (100). Four other packaging options are available on 
request.—Anne Watson Swager 


CONFERENCES FEATURE DSPs, RISC PROCESSORS 

Two seminars, one on digital signal processors (DSPs) and DSP development 
systems and one on RISC-processor architectures and system applications, will fea- 
ture commercially available devices and hardware and software development tools. 
The DSP meeting, which will begin with a 1-day overview of DSP theory, will high- 
light Fujitsu’s MB86262 and MB86820, AT&T’s DSP16A and DSP32C, NEC’s uPD77230, 
and OKI’s MSM6992, as well as DSPs from Motorola. The conference will also examine 
products from Zoran, Analog Devices, and Texas Instruments, and it will provide a 
detailed look at future DSP chips such as the Texas Instruments TMS32040. The 
West Coast version of the DSP seminar will take place from February 27 through 
March 1, 1989, at the Anaheim Plaza Hotel, Anaheim, CA; the East Coast version 
will be presented from April 5 through 5, 1989, at the Massachusetts Institute of 
Technology, Cambridge, MA. 


The RISC seminar will feature RISC-processor chips and chip sets, RISC system 
architectures, and products based on RISC processors. The organizer, DSPAssociates 
(Wewton, MA, (617) 964-5817), claims that representatives from all the major suppli- 
ers of commercially available RISC processors will attend the conference. Among 
the parts to be discussed will be Sun Microsystems’ SPARC, Motorola’s 88000/88100, 
MIPS’s R&000 and R5000, AMD’s 29000, VLSI Technology’s 86C10, and Intergraph’s 
Clipper. The meeting will also include an introduction to RISC architectures, an 
examination of the current state of the art in RISC processors, and a projection of 
future trends. The West Coast RISC conference will take place from March 1 through 
5, 1989, at the Anaheim Plaza Hotel, Anaheim, CA; the East Coast version is slated 
for April 5 through 7, 1989, at the Massachusetts Institute of Technology, Cambridge, 
MA. For further information on the DSP and RISC conferences, contact Amnon 
Aliphas of DSPAssociates at (617) 964-3817.—Joanne Clay 
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few high performance 
ae highlights from our 


Vant to see more? high perfomance IC solutions like 
all for our CMOS Data Book. Cypress Semiconductor. 

has 229 different high perform- Either, or both, are yours for a 

, fast, toll free phone call. 


“Thinking RISC? You'll want Data Book 


@ CMO 
_our new RISC Factors Brochure Hotlines — , 
that details our SPARC” family, 1-800-952-6300 ——— 
with 20 MIP Integer Unit, Float- Ask for Dept. = 
ing Point, Cache Tag, Cache RAM C44* 
and Cache Control/Memory | 


Management. 

These are essential resources 
for high performance system de- 
signers, because nobody delivers 


*|-800-387-7599 In Canada, (32) 2-672-2220 In Europe. 
Cypress Semiconducter, 3901 North First Street, San Jose, CA 95134, Phone: (408) 943-2666, lelex 821032 


CYPRESS SNIUD. TWX 910-997-0753. ©1958 Cypress Semiconductor. SPARC is a trademark of Sun 
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ee makes integrated 
design automation easy. We offer 
interactive graphics solutions that 
do it all — conceptual design, simu- 
lation, layout, production, and test 
— solutions that find errors before 
your design is finished, compressing 
the critical path to final product. 


At one workstation, push a button 
and you re doing electronic design. 
Push again and you're designing 
the enclosure...creating the docu- 
mentation...generating output for 
manufacturing...or sharing infor- 
mation with the corporate database. 
Using our 5-MIPS CLIPPER worksta- 
tions and servers, you can pass data 
via Ethernet and other industry- 
standard networks. 


Intergraph supplies the common 
database and all the application 
tools you need to control the entire 
development and revision process 
—and get your products fo market 
faster. 


France 33-1-4560-3000 

United Kingdom 44-0793-619999 
Germany 49-89-46104171 
Benelux 31-2977-21511 
Sweden 46-8-920-740 

Italy 39-2-8243043 
Spain 34-1-202-4541 
Finland 358-0-455-4744 
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power splitters 
ombiners 


the world's largest selection 
2KHz to 4.2GHZ from $99 


With over 150 models, from 2-way to 48-way, 0? 90° and 180° a variety of pin and connector pack- 
ages, 50 and 75 ohm, covering 2KHZz to 4200MHZ, Mini-Circuits offers the world’s largest selection of 
off-the-shelf power splitter/combiners. So why compromise your systems design when you can 
select the power splitter/combiner that closely matches your specific package and frequency band 
requirements at lowest cost and with immediate delivery. 


And we will handle your 
“special” needs, such as 
wider bandwidth, higher 
isolation, intermixed 
connectors, etc. courteously 
with rapid turnaround time. 


A Division of Scientific Components Corporation 


P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telexes: 6852844 or 620156 


Of course, all units come with CIRCLE NO 195 


OUr One-year Quarantee. 


For detailed specs and performance 
Oata, refer to the MicroWaves Product 
Directory, Gold Book, or EEM. Or 
contact us for our free 64-page 

RF /IF Signal Processing Guide. 


C107-1 REV. ORIG. 
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Everything you need 
for ASIC success 
from one reliable source 


An ASIC project is a major commitment of your 
budget and man hours. Give yourself the advantage 
of working with a powerful partner. Oki Semiconductor 
has the experience, resources, and commitment you 
can rely on to help ensure your ASIC VLSI success. 


Advanced ASIC products and technologies 

Oki Semiconductor has complete ASIC capa- 
bilities, from full custom to semicustom ICs. Our three 
families of advanced CMOS ASIC products have been 
designed to meet all of today’s high-density, high- 
speed device requirements. 
> Sea-of-gates: 
new sea-of-gates channelless arrays provide an avail- 
able 100,000 gates and a minimum 40,000 gate circuit 
logic density of 640 picoseconds. 
> Channelled array: 
new 1.2 » channelled arrays provide speed in the 
subnanosecond range together with a logic density of 
up to 30,000 usable gates. 
> Standard cell: 
the new 1.2 » standard cell family offers density up to 
60,000 gates and an average speed of 600 picoseconds, 
plus memory capability of 32K bits RAM and 128K 
bits ROM. 


AIG and logic transparency 

With automatic test-point generation built into 
each of these new products, test programs can be 
generated in a fraction of the time you’d normally 
spend—without sacrificing logic or speed. All three 
product families also use the same cell design library, 
for logic transparency. 
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Complete ASIC 
Support 
Working 
with Oki means 
you can draw on 
Our vast resources 
and experience 
to back you up at 
any stage of the 
development 
process. We have 
one of the finest 
J ASIC teams in 
the industry to 
support you. We tS reais the state-of-the-art 
design tools, packaging options, and manufacturing 
capabilities to successfully implement your project. 
With so much on the line, give yourself the security 
of working with Oki—the one source you can rely on 
for all your ASIC needs. 


Se Sg Se RE ee eT a Re 
Check Oki: ymplete ASIC resource, 
Please send comp : al dats specs on Oki capabilities in: : 
C1) Sea-of-gates - Channelled arrays ~ 
L} Standard cells ~ oo Full customs - 


: mmediate quirements. 


Title 


Company 


Attach coupon to Gidness card: or rledechead andt return to: 
ASIC Customer Service, Oki 
Avenue, eeu CA 94086. Phone: ” 720-1900 
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SIGNALS & NOISE 


Benchmark update 


Some errors were inadvertently introduced into 
Benchmarks 7, 10, 11, and 12 in the Special Report 
“EDN’s DSP Benchmarks” (EDN, September 29, 
1988, pg 126) during the production of the issue. The 
corrected tables are printed below. These tables also 
contain some additional information that was not avail- 
able at the time the report was written. 
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1. These DSPs need external address counters 
in order to access the external memory required to 
perform this benchmark. 

2. This DSP needs an external DMA controller in 
order to access the external memory required to 
perform this benchmark. 

3. The TMS320C15-25 was used for this bench- 
mark. 
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RECOVER ISDN/LAN DATA 
-BEYOND 2000 METERS 


That’s right! <64kbps to >4Mbps. — 

O to >6,000 ft. PMI’s LIU-01 High © 

Speed Serial Data Receiver - the _ © Meets CCITT and ATT ‘5 ecs. 
one chip solution for separating _ ps 
clock anddatainISDN, Tl, _ for ISDN’ 

T148, TIC, andLAN systems. ° >60dB dynamic range 

The LIU-01 makes data recovery | e Single +5V supply — 

easy! Use it with twisted-pair, __ e TTL/CMOS outputs _ 

coax, and even fiber-optic cable. * 16-pin DIP/SO. 


e Low cost - $12 


Get the facts on this data 
communication breakthrough! - 
Contact your PMI sales 
representative, circle the 
reader service number below, 
|orcall|-800-843-15|5 for _—CT 

/ more information now. 


Precision Monolithics Inc. 
_A Bourns Company 

Santa Clara, California, USA 
i -800- 843- 1515 


The precision solution. 
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Exercise. 


Ore 


m@ MORE EFFECTIVE 


By duplicating the motion of cross country skiing, the 
world’s best exercise, Nordiclrack provides the ideal 
aerobic workout. Your total body is exercised simul- 
taneously. 


m@ MORE COMPLETE 


Unlike bikes and other sitdown exercisers, Nordiclrack 
exercises major muscles in the buttocks and legs more uni- | 
formly, as well as exercising the arms, shoulders, 
and back. You get a total body workout. 


m@ MORE CALORIES BURNED 


In tests at a major university, 
NordicIrack burned more calories 
and provided a greater aerobic 
workout than an exercise bike 
and a rowing machine.* 


@ MORE UNIFORM 


Unlike a rowing machine, 
you can independently 
adjust Nordiclrack’s 
resistance for upper and 
lower body muscles for a 
more thorough, balanced 
workout. Major muscles 
are neither overstressed 
nor underworked. Plus 
NordiclIrack’s patented 
flywheel system provides 
a smooth, rhythmic motion 
that makes exercising more 
pleasant. 


m@ LESS TIME 


Because NordicIrack is so much more efficient 

than an exercise bike or rowing machine, you burn 

F more calories and get a better aerobic workout in 
less time. 


4p a LESS EFFORT 

~ Inrunning and biking, the leg muscles do most of the work. 
With NordicIrack, the exercise workload is shared by 
the upper and lower body muscles, so exercise 
seems to require less effort and provides 
greater cardiovascular benefits. 

@ NO DIETING 
Recent studies show that 
aerobic exercise is much more 
effective for losing weight than 
dieting. And no other exer- 
cise machine burns more 
calories than Nordic 
Track ...So you can lose 
weight faster without 
dieting. 


w NO IMPACT 


Running and some 
aerobic workouts can 
cause painful and 
harmful jarring to the 
body, resulting in knee, 
shin, back and other 
injuries. Nordiclrack 
gives you a vigorous aero- 
bic workout that is com- 


@ MORE pletely jarless. 
CONVENIENT w@ NO SKIING 
Exercise in the comfort of your EXPERIENCE REQUIRED 


home, any time of day, in any weather. 
You ll be more likely to exercise reg- wants the benefits of regular exercise. 
ularly and achieve your fitness goals. | P Even if you've never skied (and never plan 
Nordiclrack folds easily, requiring storage 4. \ to), ina few minutes you'll be “tracking.” 
space of only 17" x 23". -—— Great for all ages and weights. 

*Scientific test results included in NordicIrack brochure. Z NO RISK 


NordicIrack’s excellent quality and performance allows us to 
offer a no-risk, 30-day trial return privilege. In fact, customer 
referrals are our largest source of orders. 


NordicTrack is for everyone who 


FREE BROCHURE AND VIDEO 


Call Toll Free Or Write: 


1-800-328-5888 


In Canada 1-800-433-9582 


Nordic rack 


141 Jonathan Blvd. N., Chaska, MN 55318 
[| Please send free brochure 


“Of all the indoor exercisers, 

only NordicTrack provides 
the same superior benefits 
as cross country skting.” 


3d Rech 


se re Ss ee es ee os 


Olympic |] Also free videotape [] VHS [] BETA 
Silver Medalist SL 
Street 
: City State Zip 
sd Ph ...ia‘(NNR..RRRCU«UG“a“‘S$NWwWrsSs 
© 1988 NordicTrack ACMLCOMPANY porere CO J 


megasamples 
and 300 MHz 
in a portable 
scope. 


WHEN IT COMES 


LEADERSHIP. . . 


automatic measurement, and 
many more. 


Now you get more than ever with 
Tek’s digital scopes family. Such 


as the 2440, the industry's only Tek’s 2400 Series portable 


portable to offer a 900 MS/s scopes let you digitize, store, and 
sampling rate with 8-bit vertical ~——_rgcesg single-shot phenomena to 
resolution. The 20 GHz 11802. 200 MHz and repetitive signals to 
The cost-effective 100 MHz 2230. 399 \MHz—all at the push of a 


And over a dozen in between. bution. That's in addition to Tek’s 
Making Tek digital scopes an ideal exclusive 2ns glitch capture, as 
iin a variety of applications like wel] as automatic pass/fail testing 

ATE, research, design, service, and full GPIB programmability 


using Tek codes and formats. — 


TO DIGITAL STORAGE 


More _ 
automation, 
more 


functionality. 


senmanenemermnremscmmeene 


JOR encour Semesmeneevamercenae ee 


Remarkably 
easy to use. 


- Afullrange 
_ of price / 


With all the functionality included 
in Tek’s digital storage scopes, 
they're still easy to use. You get a 
front panel you're used to. Menus 
in plain English. And built-in 
automation, such as one-button 
setup and instant waveform 
characterization. 


In lab scopes or portables, Tek 
gives you the industry's most 
complete digital storage product 
offering in price, performance, 
and options. With 17 different 
scopes to choose from. Plus - 


proven reliability and built-in 


versatility across the entire line. 
Tek digital scopes give you the 
industry's highest sampling rates 
in portables. Outstanding multi- 
channel capabilities. Automation, 
functionality, and ease-of-use. 


Whatever your test and measure- 
ment need, there's a Tek digital 
oscilloscope to match it. 

See for yourself how Tek tops Tek 
in digital storage. Contact your 
local lek representative or call Tek 
Direct at 1-800-426- 
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When the 

measurement 
counts, count 
on Tek. 


The switch is on. 


We offer a very broad capability in analog 
switch solutions, technologies and MIL parts. 
No wonder people are turned on. 


When you need high-quality/ high-performance 
analog switches and multiplexers, why not come to 
the people who have more than 600 device types 
and a wide variety of MIL-STD 883B, Rev C, DESC 
Standard Military Drawings and JAN38510 types. 


A small sample of what we can offer: 


Switch Description 


DG200/DG201 CMOS Dual/Quad 
DG211/DG212 CMOS Low-cost Quad 
DG300A/303A CMOS TTL Compatible 
DG308A/309 CMOS Quad 
1H5040-1H5047_ ~=High-level CMOS 
1H5140-1H5145 ~=Improved High-level CMOS 
1H5148-1H5149 ~~ High-Level CMOS 
IH 5341/5352 CMOS Dual/Quad/Video/RF 
1H6108/6208 CMOS 8-/4-Channel Differential Mux 
1H6116/6216 CMOS 16-/8-Channel Differential Mux 
1H5108/1IH5208 CMOS 8-/4-Channel Diff. Fault Protected Mux 
1H5116/5216 CMOS 16-/8-Channel Diff. Fault Protected Mux 


Coming soon: 
DG508A/509A_ 8-/4-Channel Differential Mux 
DG528/529 ~=—8-/4-Channel Differential Mux with Latches 


IH9108 8-Channel High-Voltage Mux with Latches 
DG201A/202 CMOS 44V Quad 


Choose your technology. 


With a selection like ours, you can choose from 
nearly every major technology, including metal 
gate CMOS, JFET, DI CMOS and DMOS. 

And you can choose the cost/performance that’s 
best for your application. From our DG211 CMOS 
family at 35 cents per channel, to our standard- 
setting [H5341/5352 video switch family. 


A multitude of multiplexers. 


If it’s multiplexers you’re looking for, we won't 
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disappoint you. We offer a full family of CMOS 
monolithic multiplexers, including our new 
1H9108 8-channel High-Voltage Mux with Latches. 
It’s designed for especially low drain-on, drain-off 
and source off-leakage. 


Tops in military. 

Look at this roll call: more than 150 switches and 
multiplexers that meet MIL-STD-883B Rev. C. And 
over 90 devices that are on DESC Standard Military 
Drawings and QPL. 

That’s more than anyone else in the business. We 
can deliver these parts in volume from our four cer- 


tified Fab flows that are DESC-certified for JAN 
38510 CMOS and bipolar production. 


Switch to solutions. 


Perhaps most important, when you switch to 
Intersil, you switch to solutions. We offer extensive 
applications engineering support. And we’re devel- 
oping solutions to the problems you face every day. 

So, to get the widest variety of switches and multi- 
plexers, in the widest variety of packages and tech- 
nologies, there’s just one thing you have to do: 


Switch to Intersil. 


For information on getting the right switch or 
mux for your military, computer, disk drive, instru- 
mentation or communications equipment, contact 
your local GE Solid State sales office or distributor. 
Or call toll-free, 800-443-7364, extension 27. 


In Europe, call: Brussels, (02)246-21-11; Paris, (1) 39-46-57-99; London, (276) 
68-59-11; Milano, (2) 82-291; Munich, (089) 63813-0; Stockholm (08) 793-9500. 
General Electric Company, U.S.A. 


GE/RCA/INTERSIL 
SEMICONDUCTORS 


SIEMENS 


The applications base 


Our 8051-family integrate digital and analog functions — wherever they're needed 


Siemens microcontrollers from the 
8051 family are engineering favorites. 
They control, regulate, check — precisely 
and reliably, and in a broad range of 
applications. 


@ In telecom: 
With their low consumption, i.e. 
power-saving mode, large ROM area 
and flexible |/O structure, 8051X are 
the right base for powerful stations. 


@ In automotive engineering: 
With an integrated A/D converter, 
watchdog timer, flexible |/O and timer 
structure, 8051X manage transmis- 
sion and engine control or regulate 
the airconditioning. Siemens micro- 
controllers govern the anti-skid 
braking. 


@ In motor control: 
With their integrated A/D converter 
and compare timer, our controllers 
give motors a soft start and smooth 
acceleration. | 

@ In copiers and printers: 
With digital and analog I/O and 
flexible timer functions, 8051X make 
user guidance more than straight- 
forward. 


@ In industrial controls: 
With a powerful interrupt system, - 
_ high -speed A/D converters and timer 


Junctions, our r 8051X are really cut out 


Siemens 8051 family includes the SAB 
8051, SAB 8052, SAB 80512, SAB 
80513, SAB 80515, SAB 80C515 and 
SAB 80C517. 


Like to know more? More about the 
countless apllications in your field? 
More about continuous new develop- 
ments in the successful 8051 family? 
If so, just write: 


Europe: Siemens AG, 
Infoservice B-Z0/7/0, Postfach 2346, 
D-8510 Furth 


USA: Siemens Semiconductor Group, 
2191 Laurelwood Road, Santa Clara, 
CA 95054, mentioning “8051 micro- 
controllers” 


Toplech Components: 
iemens 
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Filters and delay lines. 
Without delay. 


ALLEN. 


Our catalogs feature a com- 
plete line of standard filters 
and delay lines for immediate 
delivery, each tested and guar- 
anteed to be within specified 
electrical and physical param- 
eters. But we're just as fast 
with prototypes or any other 
special design or packaging 
requirements you may have. 
To get our Delay Line and/or 
Filter catalog, call or write 
today. If you need help with a 
specific application, call 
516-248-8080 to talk with one 
of our engineers. 


224 East Second Street, Mineola, NY 11501 
516-248-8080 - FAX 516-747-5481 
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Do-it-yourself PCB prototypes 


Why send out for prototypes —or deal 
with toxic chemicals—when you can 
create ready-to-stuff circuit boards in 
minutes, mechanically, using the desktop 
CircuitPlotter.™ This is the original circuit 
board plotter, and it remains the most rug- 
ged and versatile. Load your CAD files 
into the CircuitPlotter to produce film, 
faceplates, or circuit boards. The resulting 
Single- or double-sided boards even 

accept surface-mounted components. 
Our customers tell us the CircuitPlotter 
quickly pays for itself and easily handles 
intensive use. Once you have one, you'll 
wonder how you ever did without it. 

Call or write: 18935 Monte Vista Drive, 
Saratoga, CA 95070. FAX: 408-395-5153 


TEL: 408-354-1102 
‘CAD/CAM 
SYSTEMS, INC. 


© 1988 LPKF CAD/CAM Systems, Inc. 
CircuitPlotter is a trademark of LPKF CAD/CAM Systems, Inc. 
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CALENDAR 


Fourth Aerospace Computer Se- 
curity Applications Conference, 
Orlando, FL. IEEE Computer So- 
ciety, 1730 Massachusetts Ave NW, 
Washington, DC 20036. December 
12 to 16. 


Programming and Interfacing the 
IBM PC for Data Acquisition and 
Control (short course), Orlando, 
FL. Purdue University School of 
Engineering and Technology at In- 
dianapolis, 799 W Michigan St, In- 
dianapolis, IN 46202. (817) 274- 
0806. December 12 to 16. 


US-Hong Kong Technology Busi- 
ness Conference, Hong Kong. 
Asian American Manufacturers 
Association, 800 Menlo Ave, Suite 
115, Menlo Park, CA 94025. (415) 
321-2262. December 19 to 23. 


Real-time System Design: A 
Hands-on Workshop = (short 
course), Washington, DC. John 
Valenti, Integrated Computer Sys- 
tems, Box 3614, Culver City, CA 
90231. (800) 421-8166; in CA, (231) 
417-8888. January 10 to 18. 


SC Global 89, San Francisco, CA. 
Superconductor Applications Asso- 
ciation, 24781 Camino Villa Ave, El 
Toro, CA 92630. (714) 586-8727. 
January 11 to 18. 


OE LASE ’89, Los Angeles, CA. 
Society of Photo-Optical Instrumen- 
tation Engineering (SPIE), Box 10, 
Bellingham, WA 98227. (206) 676- 
3290; in Europe: SPIE, Koblenzer 
Strasse 34, D-5300 Bonn 2, West 
Germany, 49-228-36-15-46, TWX 
172-283-747. January 15 to 20. 


Fifth Annual Computer Graphics 
New York Show, NY, NY. Exhibi- 
tion Marketing & Management Co, 
8300 Greensboro Dr, Suite 110, 
McLean, VA 22102. (703) 893-4545. 
January 17 to 19. 


The 1989 Optical Disk Systems 
Conference: From the Mail Room 
to the Board Room, Phoenix, AZ. 
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MICRO-CAP III,” the third generation 
of the top selling IBM® PC-based interac- 
tive CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program’s window-based opera- 
tion and schematic editor make circuit 
creation a breeze. And super-fast SPICE- 
like routines mean quick AC, DC, Fourier 
and transient analysis — right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, rapidly gener- 
ate multiple plots to fine-tune your circuits. 

We've added routines for noise, impe- 
dance and conductance — even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 
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MICRO-CAP IIl. 
THIRD-GENERATION INTERACTIVE 
CIRCUIT ANALYSIS. MORE POWER. 
MORE SPEED. LESS WORK. 


Transient analysis 


Monte Carlo analysis 
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™ 


Modeling power leaps upward as 
well, to Gummel-Poon BJT and Level 3 
MOS — supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There's support for Hercules® CGA, 
MCGA, EGA and VGA displays. Output for 
laser plotters and printers. And a lot more. 

The cost? Just $1495. Evaluation ver- 
sions are only $150. 

Naturally, you'll want to call or write for 
a free brochure and demo disk. 


1021 S. Wolfe Road, 
Sunnyvale, CA 94086 
(408) 738-4387 


MICRO-CAP III is a registered trademark of Spectrum Software. 
Hercules is a registered trademark of Hercules Computer Technology. 
IBM is a registered trademark of International Business Machines, Inc. 
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FERRITE CORES 
IN STOCK! 


Broad range. High Quality. Competitively Priced. 


Ring Cores 
E Cores 
Screw Cores 
U Cores 

RM Cores 
EP Cores 
Pot Cores 
Touch Tones 
Rods & Tubes 
Chokes 
Beads 


An international producer for more than 35 years! 


The Neosid warehousing operation enables shipments of a wide 
range of standard ferrite products from stock. For engineering 
assistance or additional information, call Neosid today. 


NEOSID 
—— 


Neosid Inc. 34 Industrial Way East, P.O. Box 1204, Eatontown, NJ 07724 
201-389-4411; FAX: 201-389-8128; Telex: 4974568 NEOSID. 
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ONE WEEK TURN AROUND 
ON OUR PCB DESIGN SERVICE OR IT’S FREE! 


National Design, Inc. is the only PCB 
designer you’ ll see that can make this 
incredible offer. How can they do it? 


Simple. NDI has: 
peat pias 


PA ations Ws oe 
e Senior level designers and 
electrical engineers on staff 


e State-of-the-art Cadnetix’s oe 
workstations and routing 
engine on site 


ESS 
e Gerber photoplotter RP 


e Custom designs of up to = | an +o bam 
1400 IC’s on a single 
circuit board. 


— Fortune 100 references available on request — 


National Design 
“Specializing in high speed printed circuit board design” 


National Design, Inc. ®© 9171 Capital of Texas Hwy. North 
Houston Building, Suite 230 © Austin, Texas 78759 
Phone (512) 343-5055 © FAX (512) 343-5053 © Modem (512) 343-5054 


* Applies to digital circuits only. NET LIST input must also be provided. 
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CALENDAR 


CAP International Inc, 1 Longwa- 
ter Circle, Norwell, MA 02061. 
(617) 982-9500. January 23 to 25. 


ATE & Instrumentation Confer- 
ence West, Anaheim, CA. MG Ex- 
positions Group, 1050 Common- 
wealth Ave, Boston, MA 02215. 
(800) 223-7126; in MA, (617) 282- 
3976. January 238 to 26. 


Winter 1989 Unix Technical Con- 
ference, San Diego, CA. Usenix 
conference office, Box 385, Sunset 
Beach, CA 90742. (213) 592-1381. 
January 30 to February 3. 


Electromagnetic Interference— 
Characteristics and Control (semi- 
nar), Center for Continuing Engi- 
neering Education, University of 
Wisconsin-Milwaukee, 929 N Sixth 
St, Milwaukee, WI 532038. (414) 227- 
3120. January 31 to February 2. 


Power Electronic Conference ’89, 
Santa Clara, CA. Conference Man- 
agement Corp, 200 Connecticut 
Ave, Norwalk, CT 06854. (203) 852- 
0500. February 7 to 9. 


Software Development ’89, San 
Francisco, CA. Miller Freeman 
Publications, 500 Howard St, San 
Francisco, CA 94105. (415) 995- 
2471. February 14 to 17. 


Compcon Spring 89 (34th IEEE 
Computer Society International 
Conference), San Francisco, CA. 
Kenichi Miura, Fujitsu America, 
3055 Orchard Dr, San Jose, CA 
95134. (408) 432-1300. February 27 
to March 3. 


Systems Engineering for Inte- 
grated Hardware/Software Appli- 
cations (short course), Los Angeles, 
CA. John Valenti, Integrated Com- 
puter Systems, Box 3614, Culver 
City, CA 90231. (800) 421-8166; in 
CA, (231) 417-8888. March 7 to 10. 
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are also available. 


ANALOG 
DEVICES 


15pxV max Offset Voltage 
‘Ultralow Drift Op Amp 


FEATURES 
Very High dc Precision 
15pV max Offset Voltage 
O.1p VPC max Offset V: Drift 
ORY oe 10Hz) 


PRODUCT DESCRIPTION 


The AD707 is a low cost, high precision op amp with state-of-the- : 


art performance that makes it ideal for a wide range of precision 
applications. The offset voltage spec of less than 15pV is out- 
standing for a bipolar op amp, as is the 1.0nA maximum input 
offset current. The top grade is the first bipolar monolithic op 
amp to offer a maximum offset voltage drift of O.1pV/°C, and 
at 25pA°C maximuns. 

The AD707's open-loop gain is 8Vin V minimum over the full 
+ 10V output range when driving a Ikf} load. Maximam input 


voltage noise is 350nV p-p (0.1Hz to 10Hz). CMRR and PSRR | 


are 1300B and 120¢dB minimum respectively. 
The AD70? is available in versions specified over commercial, 


industrial and military temperature ranges. It is offered in 8-pm 


plastic mini-DIP, small outline, hermetic cerdip and hermetic 
TO-99 metal can packages. ee 


system performance. 


The AD707 also provides an open-loop gain of 13V/LV, 
which is the highest of any precision op amp, and unsur- 
passed 140dB CMRR and PSRR. So it’s ideal for a wide range 


Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106; Headquarters: (617) 329-4700; California: (714) 641-9391, (619) 268-4621, (408) 559-2037; 
Colorado: (719) 590-9952; Maryland: (301) 992-1994; Ohio: (614) 764-8795; Pennsylvania: (215) 643-7790; Texas: (214) 231-5094; Washington: (206) 251-9550; Austria: (222) 885504; 
Belgium: (3) 237 1672; Denmark: (2) 845800; France: (1) 4687-34-11; Holland: (1620) 81500; Israel: (052) 911415; Italy: (2) 6883831, (2) 6883832, (2) 6883833; Japan: (3) 263-6826; 
Sweden: (8) 282740; Switzerland: (22) 3157 60; United Kingdom: (932) 232222; West Germany: (89) 570050 
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If your analog applications demand precision 
f performance, then you should demand our new 
Pee AD707 —the world’s best dc precision op amp. 
= The AD707 is the first bipolar monolithic 
~ tooffer a maximum offset voltage drift of only 
(). uVPC,a ai 15uV maximum offset voltage. These features, 
combined with its ultralow 0.35uV p-p voltage noise, allow the 
AD707 to amplify extremely small signals without sacrificing 


+ Vs 


APPLICATION HIGHLIGHTS 

1. The AD707"s 13VipV typical open-loop gain and 0. inv 
typical common-mode rejection ratio make it ideal for precision 
instrumentation applications. 


2. The precision of the AD707 makes ughter error budgets 


possible at 2 lower cost. 
3. The low offset voltage drift and low noise of the AD?707 
a ee ee ee ee 


da. © The'ADD707 can be uscd where Chapper amigifiers on¢ ccquiired. 


ee eS ee 


5. The AD707 is an improved pi 


-pin replacement for the 
 OP-07, OP-77 and the LT1001-. 


(2062-9106. 
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of precision applications, including instrumentation and 
automatic test equipment. 

All this precision makes it easy for you to work within 
tight error budgets. And because the AD707 1s available at 
alow cost, you can easily work within your design budget, 
too. Versions start at only $1.25 (in 100s). 

For an even more accurate description of what 
the AD707 can do for you, call Applications Engineering 
at (617) 935-5565, Ext. 2628 or 2629. 
Or write to Analog Devices, 

P.O. Box 9106, Norwood, MA 


ANALOG 
DEVICES 
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cro choice-a first 


in micro control 


Signetics CMOS microcontrollers— 
now you can choose an 80C51 
derivative that fits your price/ 
performance requirements. 

Macro choice! You no longer have to accept 
less performance than your design requires, 
or be forced to use devices with more 
features and functionality than you need. 


_ Signetics has more 80C51 derivatives than 

any other supplier. We make it easy for 

you to choose the device that most closely 
conforms to your specific needs. 


Macro choice! ROM, UV, EPROM and OTP. 
Only Signetics offers just the nght type of 
program storage for your stage of produc- 
tion. Most of our 80C51 derivatives are 
available in UV EPROM versions for design- 
in and prototyping, OTP EPROM for low- 
volume production and masked-ROM for 
lowest cost at high volumes. 


Macro choice ...and mega support! 
Now your CMOS microcontroller designs 
can migrate over a wide range of memory 
sizes and feature sets that all have the 
same 80C51 architecture and instruction 
set. And all are supported by Signetics 
development systems and third party 
programmers. 


For macro choice—we’ve got the guts! 
That’s right, we have those essential micro- 
controllers you need to improve total sys- 
tem performance. Take advantage of the 
largest choice of 80C51 derivatives avail- 
able from a single supplier in commercial, 
industrial and military temperature ranges. 


Get your design under control now! 

Call Signetics at (800) 227-1817, ext. 990D, 
for a free Microcontroller Information 
Packet. For surface mount and military 
product availability, contact your local 
Signetics sales office. 


One standard. O defects. 


signeftics 


a division of North American Philips Corporation 


PHILIPS DH i LI DS 
©Copyright 1988 North American Philips Corporation 
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How the 


Our new 75ns PAL® device is fast ure it yourself means you can get exactly 


enough to prove that standard logic what you want. | 
shouldnt set the standard anymore. If you want a oe sig 

Its also fastenough , thing, you change the 
to finally let todays new = =~—2 eres ie —__| PAL device. Not the 
microprocessors run at the | ae PAST AS 8 Peres) “DOING ae 
speeds for which they were | 8 => 80, 10075 Not only is this the 
designed—breathtaking. PD ALD, A505 7 fastest way to get high 
Raising your standard. gesiserizic speed logic, its also the 
: How fast would oe : fe is . - most practical. One 75ns 
like wer a Scaticeh “tleo 13.0% alas 2 Fi pias BE 2 

ow about faster ~ Counters O to six standar 
DA ecbien co Me Se es 

than any TTL logic around: | Fourbecr CO 1101355 devices. 
Fven FAST™ or AS? YOUVE | gichtbitcr tco 100 10 65 Which cuts down 
got it with the 75ns PAL on board size. 
device. And cuts down chances fora 


And the fact that you can config- — device failure. 
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What to give the microprocessor 
that has everything. 
We suggest the first PAL device 
that can keep up with it. 
The 75ns PAL device runs at 74 Mhz. 
It can deliver the speed the new high per- 
formance microprocessors need. 
Processors like the 29K, the 386 and 
the 68030. 
This PAL device delivers 25% more 
speed than any other PAL device. 
We even have the fastest 22V10. 
Our I5ns 22V10 runs at 50Mhz. Thats 
lOns faster than anyone else on the mar- 
ket. And it lets you run at twice the rate 
of the new 25Mhz microprocessors. 
Weve been shipping 20 pin lOns 
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PAL devices for eighteen months. And 
now you can get the new 24 pin Ons PAL 
device as well. 

Theres plenty of service and sup- 
port to get and keep your project moving. 
And all our fast PAL devices are available 
in volume when you need them. Now, for 
example 

For all the facts about our fast PAL 
devices, drop us a line 

Because you can never be too fast. 


Advanced Micro Devices c' 
Monolithic Memories tl 


For more information write “75ns PAL device’ on your letterhead and send to: 
P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. 
Bruxelles (02-2) 771 91 42 « Hannover area (0511) 73 60 85 « Hong Kong (5) 8654525 *« London area 
(04862) 22121 » Manchester area (0925) 828008 « Milano (02) 3533241 « Munchen (089) 41 14-0 « 
Osaka (06) 243-3250 « Paris (1) 49 75 10 10 * Seoul (02) 784-7598 « Singapore (65) 225 7544 « 
Stockholm (08) 733 03 50 « Stuttgart (0711) 62 33 77 * Taiwan (02) 7122066 « Tokyo (03) 345-8241 « 
Latin America. Fort Lauderdale, Florida/U.S.A. Tel: (305) 484-8600 TIx: (510) 955-4261 amd ftl. 
PAL is a registered trademark of Advanced Micro Devices, Inc. FAST is a trademark of National 
Semiconductor Corporation. ©1988 Advanced Micro Devices, Inc. 
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: 110ns | 
00.01% 01 t00.01% 


Introducing our AD840 Set t : , 
amps —and the start of a revolution. Because now you not only led to such di 


can go to just one vendor and get more high speed op amp a performance leader. 

amps with higher precision and lower power than from For example, several of the products in the AD840 

anywhere else. Series offer gain-bandwidths greater than 400MHz, while 
The AD840 Series, which includes high accuracy, others offer slew rates up to 2, 000V/us. And all AD840 

low noise, low cost, FET-input and current-feedback products offer precision at high speeds, with unprece- 

amps, Is the result ofa major breakthrough we’ve made dented settling time performance as fast as 100ns to 0.01% 
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Selection Guide 


 100ns 
to0.01% 


yp alr dard of performance to 
your designs, or as replacements for industry stan- 
power. In ee 05 AD840 product consumes 25-50% dards, they're all competitively priced. 


less power than comparable amps, without sacrificing If you'd like more information on why the AD840 

load drive current. Plus all parts operate with + 15Vor Series makes us the new revo- 

+ 5V supplies. lutionary leader in high speed ANALOG 
The high performance doesn’t come at a high cost, op amps, call your nearest 

either. You'll find that whether you use the AD840 Series Analog Devices sales office. DEVICES 


Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106; Headquarters: (617) 329-4700; California: (714) 641-9391, (619) 268-4621, (408) 559-2037; 
Colorado: (719) 590-9952; Maryland: (301) 992-1994; Ohio: (614) 764-8795; Pennsylvania: (215) 643-7790; Texas: (214) 231-5094; Washington: (206) 251-9550; Austria: (222) 885504; 
Belgium: (3) 237 1672; Denmark: (2) 845800; France: (1) 4687-34-11; Holland: (1620) 81500; Israel: (032) 911415; Italy: (2) 6883831, (2) 6883832, (2) 6883833; Japan: (3) 263-6826; 
Sweden: (8) 282740; Switzerland: (22) 3157 60; United Kingdom: (932) 232222; West Germany: (89) 570050 
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If you need a large voltage swing 
in a small package, try our new 
OPA445. Its compact size and 
voltage-handling ability make it 
an excellent device for ATE pin 
drivers, programmable power 
supplies, and controllers. 


Y guia area os 
we 


Key OPA445 Features 

@ +10V to +45V supply range 

@ +15mA min output 

@ 10V/us slew rate 

@ Monolithic economy and 
reliability 

@ 50pA max bias current 


® 80dB min CMR 
8-pin plastic DIP o 


For complete details on the new 
OPA445, call your Burr-Brown 
sales engineer or Applications 
Engineering, 602/746-1111. Burr- 
Brown Corp., P.O. Box 11400, 
Tucson, AZ 85734. 


VIAAL/VI 
DESIGN NEWS 


Analog Design Insights from Maxim Integrated Products 


December ’88 


New Power ICs Deliver Improved Performance 


Ultra Low Quiescent Current 
Low Dropout Regulator 


ss new MAX667 complements Maxim's 
growing family of low quiescent current 
regulators. Its bipolar PNP output stage 
supplies up to 250mA and its minimum 
input-to-output voltage is no more than the 
PNPs saturation voltage. For example, the 
MAX667 can deliver 5V at 100mA with only 
5.12V input. This is particularly useful in 5V 
systems powered from 5-cell NiCad or 3-cell 
lead-acid batteries. 

The MAX667 PNP transistor's base cur- 
rent flows to ground and not through the 
load, therefore the IC includes circuitry 
which adjusts the base current as a function 
of the load to minimize quiescent current. 
The MAX667 also features a shutdown input 
which turns off the output and reduces the 
quiescent current to 1A. A “Dropout in- 
dicator goes high as the output PNP begins 
to saturate. 

All of Maxim’s regulators can be used 
either as 5V fixed output regulators with no 
additional components, or they can be ad- 
justed from 1.3V to 16V using 2 external 
resistors. 

Maxim also makes the MAX666, which 
differs from the MAX667 in that the output 


+5 To + 10V Charge Pump 


No External Components 
0.3" 14-pin DIP Package 
95% Voltage Conv. Eff. 
85% Power Conv. Eff. 
10mA Output Current 


transistor is an NPN. The base current of the 
NPN transistor is delivered to the load, and 
the MAX666 operating current is 10UA max- 
imum, independent of output current. The 
minimum input-output differential voltage of 
the MAX666 is typically 0.9V at its maximum 
output current of 40mA. Both the MAX667 
and MAX666 have an uncommitted 1.3V 
comparator for low battery warning. 


e 0.12V Dropout Voltage At 
100mA 

250mA Output Current 
Shutdown Control Input 
<1u.A Shutdown Current 
10u.A Quiescent Current 
Dropout Indicator 


100mA Voltage Inverter 


Due in early 1989, the new MAX660 has 
a typical output impedance of only 5Q (10Q 
max). With a 20mA load and a +5V input, 
the output voltage is -4.8V worst case and 
only drops to -4V (guaranteed) when 100mA 
is drawn. The MAX660 also has thermal 
shutdown which turns off the oscillator and 
output in the event of a short circuit. A con- 
trol pin increases the switching frequency 
from 12kHz to 40kHz to reduce output rip- 
ple. 

It is important to note that charge pump 
voltage inverters such as the ICL7660 and 
MAX660 do not have regulated outputs. 
Their open circuit output voltage is very 
nearly -(Vin), but the output voltage is less 
when a load is applied. The ICL7660's out- 
put impedance is typically 55Q and is 
guaranteed to be no more than 100Q. This 
means that the MAX660 supplies 10 times 
more power than the ICL7760 with the same 
voltage drop. 


Pin Compatible with ICL7660 
100mA Output Current 

10 Ohm Output Impedance 
Charge Pump Uses No 
Inductors 

e Adjustable Switching 
Frequency/Ripple 


Single Cell 5V Converter 


The MAX644 efficiently generates a 
regulated 5V supply when only a very low 
voltage input, such as a single cell 1.3V bat- 
tery, is available. The MAX645 is optimized 
for slightly higher inputs, as with two alkaline 
cells or one lithium cell. 50mA output cur- 
rent is supplied with minimal external com- 
ponents by employing a _ unique 
double-conversion technique (patent pend- 
ing) where one micro-power boost converter 
generates 12V for the internal MOSFET 
switch of a second internal boost converter. 
This way the MOSFET receives adequate 
gate voltage for low on-resistance and typi- 
cally 80% conversion efficiency. 


A number of features are included in 
the MAX644 to minimize external com- 
ponents in battery powered applications. 


1) A standby mode in which 5V can 
still be supplied at low current and 
where quiescent current drops to 
80uA. 


2) A low battery comparator output 
which goes low when the input battery 
voltage drops below 1.15V. 


3) An internal 1.25 bandgap 
reference. 


4) A "Control" input which allows the 
standby or high power mode to be ac- 
tivated by a switch or logic level. 


5) A "Power Ready" output which 
goes high when the 5V output has 
reached its proper level after power- 
up or termination of standby. 


Easy-To-Use DC-DC Converters 


Maxim's switching regulator ICs are designed for simple, minimum component count, 
high effficiency DC-DC converter circuits. All control functions are contained in compact 8- 
pin mini-dip or small outline packages. Low supply current (135A typical) is ideal for bat- 
tery powered applications. 

The step-up and inverting ICs feature fixed pretrimmed +5, +12, and +15 output voltages. 
If output voltages other than +5, +12, +15 are required, the regulators can also be programmed 
with two external resistors. 

For the part number and manufacturer of inductors used in the circuits below contact 
MAXIM Applications at (408) 737-7600. 


Step-Up Converters _ 


L (SEE TABLE) 


| Inverters — 


Vin Vout 
(V)__(V) 


lout Typ Eff L 
(mA) (%) (pH) 


Vin Vout lout TypEff L 
(V) () (mA) (%) (pH) | 


MAX636 +5 -12 12 74 330 
19 -2 8 HF 33 

tie -2 40 89 A470. 
MAX637 +3 -15 2 65 470 
+45 =-15 8 77 300 
oS 5 2 & 30 


oon Ww WOT oO) ® WIG GM hy MY 


Vout lout Typ Eff 
V A i 
el Maxim Vin Vout lout Typ Eff L 
PartNo. (V) (V) (mA) (%) (pH) 


For FREE data sheets on MAXIMs Power Supply ICs, please note the following reader 
service numbers: 


MAX631/2/3 (CIRCLE 10) | MAX641/2/3 (CIRCLE 13) | MAX663/4/6 (CIRCLE 16) 
MAX635/6/7 (CIRCLE 11) | MAX644/45 (CIRCLE 14) | MAX667.— (CIRCLE 17) 
MAX638 (CIRCLE 12) | MAX660 (CIRCLE 15) | MAX681 = (CIRCLE 18) 


Fast Dual Power 
MOSFET Drivers 

The MAX626/627/628 drivers for power 
MOSFETs are essentially very low output im- 
pedance inverters or buffers, optimized to 
quickly turn MOSFETs on and off. They are 
also useful wherever a CMOS buffer or in- 
verter with a 4Q output is needed. In addi- 
tion to power FETs, these devices are often 


used to drive relays, charge pump circuits, 
and pulse generators. 


INVERTING 
OUTPUT (MAX626) 


MOSFET 


: | NORP 
;* CHANNEL 


NONINVERTING 
OUTPUT (MAX627) 


e Pin-for-Pin Replacement for 
TSC426/427/428, DS0026, and 
ICL7667 

e 4.5V to 18V Supply Range 

e 20ns Typ Rise and Fail Time 
into 1nF 

e TTL/CMOS Compatible Input 

e Drives N- and P-Channel 
MOSFETs 

e 8 Pin DIP and SO Packages 


* FREE x 


1988/89 Analog 
Applications 
andbook 


Detailed diagrams and applica- 
tions information on: 


® uP Supervisory ICs 

@ uP Interface ICs 

® Active Filters 

® Data Acquisition ICs 

® Analog Switches 

® Video Muxes/Amplifiers 
® Operational Amplifiers 
® Power Supply ICs 

® Article Reprints 


(CIRCLE 19) 


For FREE SAMPLES or applica- 
tions assistance, call (408) 737-7600 
or write Maxim Integrated Products, 
120 San Gabriel Dr., Sunnyvale, CA 
94086. 


1988 Maxim Integrated Products, Inc 


EDITORIAL 


The other side of the EISA 


Jesse H Neal 

Editorial Achievement Awards 
1987, 1981 (2), 1978 (2), 

1977, 1976, 1975 


American Society of 
Business Press Editors Award 
1988, 1983, 198] 
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Recently, a group of about 60 companies gathered to endorse the 
idea of an Extended Industry Standard Architecture (EISA) for 
personal computers. According to the group, which is led by Com- 
paq Computer Corp, the EISA will offer PC buyers an alternative 
to IBM’s Micro Channel Architecture (MCA) in high-end PCs. The 
EISA will offer compatibility with older PC/AT-type add-in boards 
while also providing a high-speed bus that challenges the perform- 
ance of IBM’s MCA bus. The EISA group adds that, unlike the 
MCA bus, its new bus will be “open,” so that any manufacturer 
can use it without licenses or royalty payments. 

Although the MCA bus isn’t a big factor in the PC market yet, 
the bus is available now. In addition, IBM claims that there are 
about 500 boards available that take advantage of some MCA 
features. When given a choice between a real MCA-based computer 
and the promise of a new “open” architecture, few buyers will 
wait until mid to late ’89 to buy an EISA-based computer. So, 
instead of creating another bus structure, computer manufacturers 
may be building a stronghold from which they can negotiate with 
IBM for a better MCA-technology licensing arrangement. 

Keep in mind that for add-in board manufacturers, the MCA 
bus is open. By making seminar programs and technical documents 
available, IBM encourages board manufacturers to build boards 
for its MCA-based computers. Also, several companies now offer 
MCA-interface chips that ease the task of connecting circuits to 
the MCA bus. No licensing is needed to connect to the MCA bus. 

The MCA technology, however, is closed to CPU or mother- 
board manufacturers, such as Compaq, Hewlett-Packard, Epson, 
Zenith, Tandy, and Wyse—many of whom support the EISA pro- 
posal. Those companies represent a large portion of the PC market, 
and they would benefit from a liberal licensing arrangement with 
IBM. 

One of the key players in the EISA movement may be Intel, 
which pledges to supply an EISA-interface chip set. Announcing 
a new chip costs little and it lets a company test markets without 
having a product. Also, because Intel alone supplies the 80386 wP 
chip and will also be the sole supplier of the 80486 chip when it’s 
produced, the company’s participation in the EISA group could 
cause IBM to negotiate with the group. After all, Intel’s uP chips 
form the heart of IBM’s PC family. But remember that Intel 
manufactures its own PCs, so it would clearly gain something from 
IBM’s loosened grip on MCA technology. It’ll be interesting to 
watch the EISA consortium play its cards during the next year. 
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10 MILLION DOLLARS ON A PIEGE OF PAPER 
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We predict the big money will be 
in hardware. 

But only if its of a kind suited to the 
most advanced electronic media. 

Thats where ICI Imagedata is currently 
leading the way, with two very important 
developments. 

The first is Digital Paper, the data storage 
equivalent of traditional paper. Its low cost, 
indelible and permanent. Yet, unlike paper, 
Digital Paper offers the areal capacity and 
recording advantages of optical disks. 

One 12” reel made from this unique 
material holds up to two Terabytes of data 


(thats 2,000,000,000 Kbytes), on-line if you like. 


Whats more, its flexible. We can cut 
Digital Paper into disks of any size (one 5!/4” 
disk provides 1.5 GB of data, fast). Chop it into 
tag form. Or use it as a tape for mass storage. 

Our second development is no less 
impressive. 

It involves a colored ribbon for use in a 
thermal printer, plus a new receiver paper 
which won't tear, scratch, curl or run. 

The process is called dye diffusion 
thermal transfer (D2T2 for short). It produces 
brilliant color images from an electronic 
source (video camera, computer, fax etc.). The 
final picture looks as good as a photographic 


print (with a choice of millions of colors for 
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every dot), even though its produced on a 
simple desk top printer. 

So what will these materials mean to 
you, the hardware manufacturer, software 
developer or system integrator? 

A great deal. 

Potential markets for both are 
enormous... everything from data networking 
and logging, on- and off-line storage and 
recording to publishing, computer graphics 
and business presentations. 

ICI Imagedata is already inspiring 
new designs of disk drives, tape drives and 
thermal printers. 


In fact, ICI spends $2.5 million per day 


OU TAKE A SERIOUS LOOK Al THE FUTURE OF ELECTRONICS? 


on research and development. 

But your contribution in electronics 
will further improve the performance 
standards weve set. Thats why wed like to 
discuss the future with progressive hardware 
and systems developers. 

For a detailed brief on the technology 
and media of the future, call Rick Lamb (D2T2) 
or David Owen (Digital Paper) toll-free at 
1-800-456-3669. 

Or write to us at ICI Imagedata, 
Concord Pike, Wilmington, DE 19897 and 
well send in-depth information. 

You'll learn in an hour whats taken us 


considerably longer to develop. 
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are boring. 


Theyre easy to design. Theyre ready on time. 
And first-time success is virtually 100%. 


You've heard all about the excitement of 
ASICs. 

They improve performance, lower costs 
and make many new designs possible. 

But, unfortunately, youve probably also 
heard about one big potential problem: while 
many ASICs pass the tests specified by the 
designer, they don’t always work in the real 
world. And that causes excitement you can do 
without. 


How to get first-time success. 


It starts with our Design Simulation Software. 
It’s been rated the best in the industry by the 
people who should know—designers who 
have used it. Within three days, you can be up 
to speed, working at any of the major worksta- 
tions in the industry, creating and revising 
your ASIC with ease. 


The standard cell advantage. 


You'll really appreciate the power of our 
standard cells, which allow you to integrate a 
whole system, including macros, memories, 
logic and peripherals, onto a single chip. 

We have cells with effective gate length as 
small as 1.5 (.94 coming soon). And double- 
level metal for higher-density chips that can 
handle higher clock speeds. 

You can choose from a wide range of 
Supercells, including the leading-edge 
RS20C51 core micro, RAMs, analog functions, 
bit-slice processors, HC/HCT logic, Advanced 
CMOS Logic, and high-voltage cells. 

If they aren’t enough, we can even generate 


Supercells to your specs. 

And were also in the forefront of silicon 
compiler technology. So we can offer you the 
ability to create designs that are heavily BUS- 
structured, with your ROMs, RAMs, PLAs and 
ALUs compiled right into the design. 

We also bring you the resources of some 
very powerful partners, thanks to our alternate- 
source agreements with VLSI on standard 
cells; WSI on macrocells and EPROMs; anda 
joint-development agreement with Siemens 
and Toshiba on the Advancell® library of 
small-geometry cells. 


Gate arrays, too. 


If gate arrays are better for your design, 
you ll be able to choose from our full line up 
to 50,000 gates, with effective gate length as 
small as 1.2u and sub I ns gate delays. 

These gate arrays use “continuous gate” 
technology for up to 75% utilization. They 
are an alternate source to VLSI Technology 
arrays. 

We also alternate source the LSI Logic 5000 
series. 

And we have a unique capability in high-rel 
ASICs, including SOS. Our outstanding pro- 
duction facilities here in the U.S. produce 
high-quality ASICs in high volume at very low 
costs. 

It almost sounds exciting for something so 
boring, doesn’t it? 

For more information, call toll-free today 
800-443-7364, ext. 25. Or contact your local 
GE Solid State sales office or distributor. 


In Europe, call: Brussels, (02) 246-21-11; Paris, (1) 39-46-57-99; London, (276) 68-59-11; Milano, (2) 82-291; Munich, (089) 63813-0; Stockholm (08) 793-9500. 
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SEMICONDUCTORS 
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256K x 1 
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32K x 8 


Unparalleled = High-Density 
Speed. hoices. 


You’re constantly in need of higher performance, and For high density choices and unparalleled speeds, 
Mitsubishi delivers. First with 35ns, 256K static RAMs, Mitsubishi Electronics technology leadership in SRAM per- 
Mitsubishi Electronics is now introducing a family of 25ns, formance can help you take your designs into the future. For 

@ 256K SRAMs. more information, call or write: Mitsubishi Electronics Amer- 
2 5n S And, for even faster systems, we’re __ ica, Inc., Semiconductor Division, 1050 East Arques Avenue, 
~ also introducing 15ns, 64K SRAMs. Sunnyvale, CA 94086. (408) 730-5900. ae 


With speeds like this, you can start 
making tomorrow’s designs a reality. Sooner 
than you thought. 

Mitsubishi offers not only the speeds 


MITSUBISHI STATIC RAMS 


ACCESS TIME (ns) 


you need, but also the packaging options: =e Hea 
standard DIP and skinny DIP for through- 4K x4 MSM21C68 an 
hole applications, SOJ and SOP for surface dle M aol henile Pa ae 
For even higher density, Mitsubishi a ea ee a 
pioneered the Very Small Outline Package - = ; ; als Stead 
than half the size of | 256K asen8 ee a 
the standard SOP. gp ~ = ~ - . ae 

And, right now, 3 ——_—— 


we're introducing 32K x 8 static RAMs in this “PDIP: Plastic DIP_ SOP: Small-Outline GulLWing SOJ: Smal-Outline J-Lead VSOP: Very-Small-Outline Package 
high density package. Products subject to availability 


MITSUBISHI 
Quality Through Commitment. ELECTRONICS 


CIRCLE NO 21 


Regional Offices: SOUTH CENTRAL, Carrollton, TX (214) 484-1919 | NEW ENGLAND, Woburn, MA (617) 938-1220 SOUTHEAST, Boca Raton, FL (407) 487-7747 
NORTHWEST, Sunnyvale, CA (408) 730-5900 | NORTHERN, Minnetonka, MN (612) 938.7779 MID-ATLANTIC, Piscataway, NJ (201) 981-1001 CANADA, St. Laurent, Quebec, (514) 337-6046. 
SOUTHWEST. Torrance, CA (213) 515-3993 | NORTH CENTRAL, Mt. Prospect, IL (312) 298-9223. | SOUTH ATLANTIC, Norcross, GA (404) 368-4850 


PRODUCT UPDATE 


VME Bus and Multibus II single-board CPUs 
host 33-MHz 68030 pPs and peripheral ICs 


Featuring similar architectures, the 
HK68/V30XE VME Bus board and 
the HK68/M230 Multibus II board 
include 33-MHz 68030 wPs, mem- 
ory, DMA controllers, and periph- 
eral support chips. The boards tar- 
get distributed-processing and real- 
time applications. Both boards also 
support the VRTX82 real-time op- 
erating system and Unix System 


A 68882 floating-point unit, 4M 
to 16M bytes of static-column dy- 
namic RAM, and two EPROM sock- 
ets make up the core of the CPU 
boards. The static-column dynamic 
RAM operates in burst mode to 
load the on-chip cache of the 68030. 


8530 SCC 


RS-232C |RS-232C 
8 


iSBX 
EXPANSION K_ 
INTERFACE | ‘, 


32104/204 


<= DMA/O 


3’ | CONTROLLER 


NS8390 
LAN/ 


ETHERNET =, 


CONTROLLER | 8 


WDC33C93 
SCSI <=> 
CONTROLLER | ‘s 


PERIPHERAL DATA BUS 


PARALLEL 
INTERFACE 


On consecutive reads, static-column 
memory eliminates memory-access 
delays caused by dynamic RAM 
precharge time. Therefore, the 
boards offer the memory bandwidth 
required by the 68030 »Ps without 
using more expensive static RAMS. 

In addition, each board includes 
two serial ports, a parallel port, a 
SCSI host adapter, an Ethernet 
controller, and a 4-channel, 32-bit 
DMA controller. The AT&T WE 
32104 DMA controller includes a 16- 
byte buffer on each channel. The 
buffers handle mismatches in data 
width and minimize local- and sys- 
tem-bus usage. For example, the 
DMA controller accepts incoming 


LOCAL DATA BUS (32) 


DYNAMIC RAM 
CONTROLLER 


4 M-BYTE 
DYNAMIC RAM 


data from the SCSI port in bytes 
and transfers it in 32-bit incre- 
ments. 

The design of the boards dedi- 
cates one DMA channel to the SCSI 
port, one to the Ethernet control- 
ler, and the remaining two are soft- 
ware configurable. The SCSI port 
employs the Western Digital 
WDC33C93 interface IC and sup- 
ports both 1.5M-byte/sec asynchro- 
nous and 4M-byte/sec synchronous 
operation. Based on the National 
Semiconductor 8390, the Ethernet 
controller employs a 32k-byte static 
RAM buffer for data packets. 

The Multibus II offering includes 
an interface to the iLBX and iSBX 


32 
32/26 


Len (=> 
INTERFACE 


WITH PARITY 


128 BYTES 
NONVOLATILE 


PHYSICAL ADDRESS BUS (32) 


MPC 
WITH DMA 
FUNCTIONS 
MULTIBUS II 
INTERFACE KD 
32/32 


26 |: 


Message-passing support provided by the MPC IC makes the HK68/M230 Multibus II CPU board suitable for use in multiprocessor Unia 


and VRTX32 applications. 
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UPDATE 


auxiliary buses. You can connect 
additional 32-bit memory via the 
iLBX bus on the P2 connector. The 
8-bit iSBX bus serves as an inter- 
face with other peripherals, and the 
MPC (message passing coprocessor) 
IC supports message passing in the 
Multibus II board. 

Each board supports a number of 
industry-standard software pack- 
ages, along with the VRTX32 and 
Unix System V.3 operating sys- 
tems. Built-in Unix features include 
TCP/IP (Transmission Control Pro- 
tocol/Internet Protocol) network- 
ing, the SUN NFS (network file 
system), and the AT&T RFS (re- 
mote file system). You can choose 
from C, Fortran, and Pascal pro- 
gramming tools. The boards also 
support BusLink software that en- 
ables networking via the system 
backplane and includes built-in-test 
and system-diagnostic software. 

You can purchase the VME Bus 
HK68/V30XE for $3710 (100). The 
HK68/M230 Multibus II board costs 
$4760 (100) and will be available in 
the first quarter of 1989. 

—Maury Wright 

Heurikon Corp, 3201 Latham Dr, 
Madison, WI 53713. Phone (608) 
271-8700. TLX 469582. 
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SONY’S ECL GATE ARRAY 
TAKES ON GaAs SPEED. 


SONY SPECL PERFORMANCE CHARACTERISTICS 


Process technology 1.2 um rule 

Number of metal layers 2 

Number of equivalent gates | 210 (3 gates per one internal 
basic cell) 

Supply voltage “45V=03V 


1/0 interface ECL 100K compatible 
Output driveability 50Q to -2V 


Typical internal gate delay | 150 ps/gate at IEF=400p A, 
i L=1 mm, fanin= 
fanout=1 


Maximum toggle 2.5 GHz 
frequency of D-FF 


Typical internal 3.6 mW for 2-9 input 
gate power dissipation OR/NOR normal output; 


8.1 mW for DFF with 
normal output 
Typical output buffer 40.5 mW 
power dissipation 
Typical chip power 1.0 W (70 ORI3D’s, 14 
dissipation BUF2Y’s) 


Operating case temperature | 0-85°C 


oe ea ee And if that’s not enough, Sony also offers 
INTRODUCING SPECL”” you free access to our 150-cell library, Augmented 


SONY’S HIGH-SPEED. 200-GATE by our customer design support center, where we 


custom design ECL gate-array routines on the 
ECL GATE ARRAY FAMILY. Mentor Graphics® system. Complete with rapid 
Sa eee pically: just eight weeks. 
What matches GaAs gate-array speed, is lots Sony’s SPECL™ E3G200 is backed by the 


easier to design-in, and costs far less? quality, reliability and responsive support you 
Sony SPECL™ (“special”) E3G200. Our all- expect from any Sony product. 

new family of ultra high-speed, 200-gate, ECL So when your designs require ultra high 

gate array. speed, don't specify just any gate array. Specify 


With Sony SPECL™ E3G200, you're ready Sonys SPECL™ E3G200 ECL gate array. For 
to benefit with 150 psec/gate speed. In either 24 GaAs speed. And ECL low-cost and convenience. 


or 32-pin configurations. For complete information, call (714) 229-4190 
Each featuring amazingly low-power dissipa- today. Or write Sony Corporation of America, 
tion (typically less than one watt). ECL 100K Component Products Division, 10833 Valley 


compatibility. And DC logic level supply voltage. View Street, Cypress, California 
All based on the proven one-micron, ECL-3 90630. FAX Gong ©O WN Y. 
process that's made our ECL Logic Family so (714) 229-4271. 


successful. Sony is a registered trademark of Sony Corporation of America. 
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“EDN MAGAZINE 
GREATLY ENHANCES OUR 
INTERNATIONAL IMAGE.” 


Phil F. Walters 
Marketing Director 
Hunting Hivolt Ltd. 


Based in England, Hunting Hivolt is a leader 
in high-voltage technology. Yet the company wanted 
to further enhance its international image and gain 
an even greater awareness with engineers and 
engineering managers worldwide. 


What was the answer? 


First, set up a facility in the United States. Then 
support it with an advertising program in EDN 
magazine. Says marketing director Phil Walters, 
‘The result has been an utter success. The quality 
of response has helped strengthen our position in 
the United States and 
throughout the many 
countries where EDN 
magazine is circulated. 


Phil Walters sees EDN 
magazine as a key element 
in his worldwide advertis- 
ing campaign. “With EDN 
magazine and the solid 
foundation of Cahners 
Publishing behind it, we 
will continue to make 
strides in the interna- 
tional marketplace.” 


$9 


PRESS 


CRESS 


Advertising in EDN magazine works for 
Hunting Hivolt. It can work for you. 


Where Advertising Works 
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Space needs shrink 
with new 50-MIL connector system... 


Actual size 
100-MIL connector 


The new Robinson Nugent PAK-50™ 
interconnect system replaces existing 100-MIL 
spacing with 50-MIL spacing, doubling your PC 
board connector density. You can now reduce 
the cost of your systems with smaller PC boards 
without decreasing I/O— or add more |/O 
without increasing board size. 

RN PAK-50™ incorporates a dynamic 
contact interface, the male and the female 
contacts simultaneously deflect. This dynamic 
movement facilitates a high density/high pin 
count interconnect system with low insertion/ 


withdrawal forces, low contact resistance, high = | | ae a 
normal forces, and high wear resistance. This is the complete RN-PAK-50™ Interconnect System: 


ul 


5 MOSEL 


un) 


Investigate this cost saving, high reliability 1, 2-pe. IDC ane ae 3. Right Hes board 
. _EqQ™ nectors—50- cable mount I/O connector. 
interconnect system today. The RN PAK-50 ee iee compatibility 4 Ok eee 
system includes 2-piece PCB connectors, IDC between .050” and connecior 
flat cable connectors, and laminated or discrete : be et ere 5, Discrete or laminated 
wire | an __oll j IArTA-Mini . <-PC. wire I/O connector with 
e I/O connectors—all in micro-miniaturized Aas EM acide | oe 


50-MIL configurations. 
CIRCLE NO 27 


Robinson 


800 East Eighth Street, New Albany, Indiana 47150 ¢ Phone: (812) 945-0211 FAX: (812) 945-0804 
In Europe: Rue St. Georges 6, CH 2800 Delemont, Switzerland ¢ Phone: (066) 22 9822 FAX: 011-41-622-9813 


The RN “Partners 
in Quality” Team 
_, delivers new PAK-50° 
we, Connector syste 
™ that shrinks needed 
board space by 50%! 


aie 


Actual size 
PAK-50™ connector 
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For circuit breaker choice that’s recognized throughout the world, Airpax has 
C i O : C - the answer. Our SNAPAK® circuit breakers are available with rocker, toggle, 
paddle, baton, push- g pull or push-to-reset actuation. They offer you a wide 
L A Se LE C Cl ON choice of reliable, magnetic circuit protection to 
For enhanced aesthetics in front-panel applications, the SNAPAK family 
includes paddle, rocker, and baton handles in seven attractive colors. 
double-pole designs, in ratings and delays from 0.10 to 15 amperes, 
in either DC, 50/60 Hz or 400 Hz versions. In addition, a variety 
of mounting hardware and indicator plates allow 
Di ce AU SWAH L vertical or horizontal mounting, with standard 
“on-off’’ or ‘‘I-O” imprinting for international 
13E #R designs. Reach out to world markets. Contact Airpax Company, Woods Road, Box 520, Cambridge, 


provide precisely the right style, configuration 
and rating for your designs. 
L = Cc bs O IX Also available are illuminated rocker handles in LED or neon. 
‘i A & C j= LT A Compact SNAPAK circuit breakers are offered in single- and 
MD 21613. (301) 228-4600. A division of North American Philips Goraeea dea In Europe, contact N.V. 
Airpax S.A., Rue de la Bienvenue, 7-9, B-1070 Bruxelles. Phone: + 32-2-526.29.11. 
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For circuit breaker protection that’s recognized 
throughout the world, Airpax has the answer. Our 


4 RO : ECTI O Nw g SNAPAK® circuit breakers are UL recognized and 
CSA certified, and include many 
LA PROTECCION ©2222 
| approved, and meet IEC spacing 
requirements. They offer reliable, 
LA PROT ECT a Oo Ni magnetic circuit protection in the most 
compact breaker design worldwide. 
LA PROT i Z te) re ie lifespan, withstanding shock, vibration 
and temperature fluctuations from -40°C 
to +85°C. SNAPAK circuit breakers are 
Di = SS) C “ ~ RU ~ G also trip free, protecting against overload 
even when forcibly held in the ‘‘on’”’ 
| — position. Reach out to world markets. Contact Airpax Company, Woods Road, Box 520, Cambridge, 
{Rae MD 21613. (301) 228-4600. A division of North American Philips Corporation. In Europe, contact 


SNAPAK snap-action ensures greater 
N.V. Airpax S.A., Rue de la Bienvenue, 7-9, B-1070 Bruxelles. Phone: + 32-2-526.29.11. 
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CAMBRIDGE DIVISION 
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READERS’? CHOICE 


Of all the new products covered in EDN’s August 4, 1988, issue, the ones reprinted here generated the most 
reader requests for additional information. If you missed them the first time, find out what makes them special: 
Just circle the appropriate numbers on the Information Retrieval Service card, refer to the indicated pages in 
our August 4, 1988, issue, or use EDN’s Express Request service. 


CONTROLLER IC 

The 66470 video and system con- 
troller IC, used in conjuction with 
the company’s 68070 pP, allows you 
to build a complete 16/82-bit proc- 
essing and color display system us- 
ing as few as 10 ICs (pg 883). 
Philips. 

Circle No 736 

Signetics Corp. 

Circle No 737 


DSP DESIGN TOOL 

The Monarch menu-driven, DSP 
design tool provides a user interface 
with pull-down menus and on- 
screen help (pg 246). 

The Athena Group Inc. 

Circle No 732 
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A LINE CHOKES 

The RL1283 and RL1284 Series compact power-line 
chokes are UL-recognized devices that employ high- 
saturation core material, which allows them to accom- 
modate high current levels (pg 233). 

Renco Electronics Inc. 

Circle No 735 


CALCULATOR 

The HP-32S RPN (re- 
verse-Polish-notation) sci- 
entific calculator solves 
equations repeatedly 
without re-entry and 
uses loops, tests, and 
flags to make logical deci- 
sions (pg 243). 
Hewlett-Packard Co. 
Circle No 733 


< IMAGE SCANNER 

The Deskscan 2000 image scanner performs overhead 
scanning in ambient light conditions. The user- 
selectable resolution ranges from 100 to 200 dots/in. 
(pg 237). 3 

Chinon America Inc. 

Circle No 734 
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Were eliminating — 
the competition 
with something 

everyone else seems 

to have forgotten 
you need... 


Plessey - Unsurpassed 
Process Technology 


As system design becomes more and 
more challenging, and product life 
cycles become increasingly shorter, 
design flexibility and getting it right the 
first time have become critical factors 
in gaining and maintaining that max- 
imum performance edge you've been 
looking for. 

Plessey’s investment in advanced 
process technology is unequaled in the 
industry. Successive reductions in 
feature size and continued improve- 
ment in process techniques are at the 
heart of leading-edge Plessey products. 


PLESSEY and the Plessey symbol are trademarks of the Plessey Com- 
pany, PLC. 
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Plessey - The Ultimate in 
ASIC Technology 


Our broad range of ASIC products 
has grown to the point where we are 
now able to meet all the needs of ASIC 
users. We offer a full ASIC product 
range with a variety of options for 
digital, analog and mixed analog/digital 
applications, in gate arrays, standard 
cells, and full-custom. Advanced, state- 
of-the-art processes in fine geometry, 
high-density CMOS, bipolar and ECL 
technologies give you the highest levels 
of performance and system integration 
available today. 


Plessey - Unparalleled 
CAD Support 


The Plessey Design System (PDS) is a 
comprehensive suite of software em- 


jena 


bracing the design, simulation and im- 
plementation of gate arrays, standard 
cell and compiled ASICs in CMOS and 
bipolar technologies. 

Customers who want to use their 
own CAD workstations or simulators 
are accommodated by flexible design in- 
terfaces at various stages into PDS. 


Plessey - Standard Products 
And Discrete Components 


Plessey’s standard product family of- 
fers the highest performance product 
range available in the world today. 
Capabilities range from CMOS DSP 
devices operating in excess of 20MHz to 
the world’s most advanced 1.3GHz 
monolithic log amplifier. 

High performance solutions are also 
offered in radio communications, digital 
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frequency synthesis, data conversion, 
telecommunications, data communica- 
tions and consumer products. 

Complementing the standard IC 
family, Plessey manufactures a com- 
plete line of discrete components in- 
cluding FETs, transistors and diodes 
available in SOT-23 and TO-92 
packages. 


Plessey - Over Two Decades 
Of Quality Commitment 


For more than 20 years, Plessey 
Semiconductors has been commited to 
supplying the latest technology, highest 
quality, and highest performance 
semiconductor products in the in- 
dustry. With our unique combination 
of CAD support, major advances in pro- 
cess technology, and the most advanc- 
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DESCRIPTION 


industry standard 
High voltage 

High speed linear 
High speed digital 
Ultra-high speed 


PROCESS FAMILY 


|= CDI FABIV 


ed research facility in the world, 
Plessey Semiconductors is, today, a 
totally commited leader in the industry. 


To learn more 
on how Plessey can 
help you achieve 
the maximum per- 
formance that 
gives you the 
edge, send for 
our new comp- 
rehensive, full 
color, 72-page 
short form 
brochure, 
or call Plessey 
Semiconductors today. 


In North America call 1-800-441-5665. 


Outside North America call 44-793-726666. 


CIRCLE NO 31 


PLESSEY KEY PROCESS TECHNOLOGY 


FEATURE 
KC Industry standard CMOS 20MHz 4um 3-10V 
JG Double SiGate NMOS 10MHz 6um 9-18V 
VB High speed CMOS 40MHz 2um 3-5V 
VJ Very fast CMOS 50MHz 1.5um 3-5V 
VQ Ultra fast CMOS 75MHz 1.2um 3-5V 
MH/MA SiGate CMOS 30MHz 4um 3-15V 


EMITTER 


PROCESS WIDTH/ GRID MAX. MAX. MIN. 
FEATURE SIZE PITCH SPEED POWER POWER 

ORIGINAL CDI 5um 

CDI FAB | 3.75um 11.5um  10ns 2.4pJ 1.5pJ 

CDI FAB lla 2.5um 8um 4ns 1.2pJ  0.8pJ 

Geometry change (utilizing multi-level differential logic-DML) 

CD! FAB IIb 2.5um 8um 800ps_ 0.8pJ 0.54pJ 

CDI FAB III 1.5um 6um 400ps 0.4pJ  0.27pJ 


1.2um 45um 200ps O0.2pJ 0.14pJ 


BIPOLAR 


Ft EMITTER METAL 
WIDTH LAYERS 


400MHz 14um 1 
400MHz 20um | 
4.5GHz 4um 2 
6GHz 3um 2 
3 


14GHz 0.6um 


MOS 


fCLOCK MINIMUM  VSUPPLY 


BIPOLAR (CDI) 


For further information you can write 
to us at one of the following addresses: 


Plessey Semiconductors 
1500 Green Hills Road 
Scotts Valley, CA 95066 
U.S.A. 


Plessey Semiconductors Ltd. 
Cheney Manor, Swindon 
Wiltshire SN2 2QW 

United Kingdom 


© PLESSEY 
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The Rosetta Stone, discovered in 1799, 
_ was the key to deciphering the hiero- 
glyphics that had been incom- 


Signal processing, when you come right down to 
it, is multiplication, addition, subtraction and stor- 
age. Doesn't sound very exciting. 

But put together a set of building blocks that do 
those simple operations with almost unimaginable 
digital speed and precision. Then add A/D con- 
verters that bring in information from the world 
around you. Plus D/A converters that restore the 
digitally processed signals to a form your senses 
can understand. 

And you've built a signal processing system that 
will enable you to do things that couldn't be done 
before, see things that couldn't be seen before and 
understand things that could never be understood 
before. 

That's exciting. And we can help make it happen. 


Complete systems solutions. 
Our approach to signal processing is simple. 
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prehensible for centuries. 


We've taken our unparalleled experience in data 
conversion and added to it a set of signal 
processing chips that perform operations that used 
to require entire circuit boards. 

Here's a sample of what they can do for you: 

ISP 9110 12-Bit Microprogram Sequencer: expanded 
33 word stack, 50 ns minimum cycle time. 

[SP 9119 FIFO RAM Controller: uses standard 
RAMs to build FIFOs up to 64K deep, 15 MHz 
operation. 

ISP 9128 FIR Filter Controller: implements 16-bit 
filters to 128 Taps, 128 Tap sampling rate of 
100kHz. 

ISP 9210 16x16 Multiplier Accumulator: innovative 
high-speed architecture (65 ns commercial, 75 ns 
military), low-power operation. 

ISP 9216 16x16 Multiplier: low-power, industry- 
standard compatible to AM29516 and MPYO16. 

ISP 9520/21 Pipeline Register: high-speed access, 
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Uur DSF buudir g blocks, combined _ 
with our data conversion know-how, wil 
help you design systems that depict real 


more clearly than ever before possible 


output selectable from any register. 

With devices like these, we can give you a total 
integrated signal processing solution. Plus the 
added benefits of single-vendor support and pack- 
age pricing. 


Position yourself for the future. 


Signal processing is changing every day. 

That's why you need more than a signal proces- 
sing supplier who has a few good parts. 

You need a long-term partner who has a commit- 
ment to signal processing, and the resources in 
every area that signal processing calls upon. 

For example, the chips of tomorrow will very 
likely combine signal processing, data conversion 
and high-speed logic. When you work with us, 
you'll get our Intersil expertise in processing and 
conversion. Plus our RCA Advanced CMOS Logic 
capabilities. Plus the more than 20 years of GE 
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experience in radar, sonar, medical imaging and 
other demanding DSP applications. 

If worries about complexity and cost have 
deterred you from taking the exciting step into 
digital signal processing, call us. Together, we'll 
step into the future. 

For more information, contact your local GE 
Solid State sales office or distributor. Or call toll- 
free, 800-443-7364, extension 30. 


In Europe, call: Brussels, (02) 246-21-11; Paris, (1) 39-46-57-99; London, (276) 
68-59-11; Milano, (2) 82-291; Munich, (089) 63813-0; Stockholm (08) 793-9500. 
General Electric Company, U.S.A. 


GE/RCA/INTERSIL 


SEMICONDUCTORS 


LEADTIME INDEX 


ITEM 

TRANSFORMERS 

Toroidal 6 28 
Pot-Core 8 13 
Laminate (power) 6 30 
CONNECTORS nes 

Military panel oo 17 
Flat/Cable 20 56 
Multi-pin circular 8 15 
PC (2-piece) 12. 29 
RF/Coaxial 10 40 | 
Socket 26 50 
Terminal blocks 418 «54 
Edge card 418 | 39 
D-Subminiature 20. 52 
Rack & panel 7 27.. 
Power ae 
PRINTED CIRCUIT BOARDS 

Single sided 0 54 
Double sided 6 
Multi-layer 

Prototype 

RESISTORS 


Carbon film 

Carbon composition 
Metal film 

Metal oxide 


Wirewound 

Potentiometers 

Networks 

FUSES 

SWITCHES : a 
Pushbutton 16 54 2B 
Rotary 18 27 30 
Rocker 47 «(35 8 
Thumbwheel 1) 26 2 
Snap action 40. «35 
Momentary 14 ~=«38 
Dual-in-line 24 = 24 

WIRE AND CABLE : ; 
Coaxial 2o 39 3 
Flat ribbon 66 42 18 
Multiconductor (25 38 34 
Hookup 36 38 24 
Wirewrap 82 #42 21 
Power cords 23.50 19 
POWER SUPPLIES : 
Switcher 3/7 
Linear es 
CIRCUIT BREAKERS O46 
HEAT SINKS 17 
BATTERIES = 

Lithium coin cells 13 33 40 
9V alkaline 36 #31 31 
Real-time clock back-up 10 40 40 
RELAYS Lae 

General purpose tr 31 St 
PC board 1/27 «628 
84 
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28 
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22 ~~ 
SS 4% 

— BS 8% 
8.2 9.5 
11.5 9.5 
8.5 7.1 

3.6 
5.5 
6.9 
«5.6 
741 
«3.9 
4.4 
6.1 
5.0 
6.6 
«BM 
4.3 
a: 
8.0 
3.6 
234 4.6 
738 3.5 
—A1 5.0 
4.9 5.4 
5.2 6.8 
52 7.1 
4.3 6.1 
22 3.5 
4.5 5.1 
7.8 6.3 
5.8 6.6 
9.0 6.9 
72 8.7 
5.7 6.0 
6.2 4.8 
4.0 4.6 
3.3 3.5 
43 3.8 
30 3.3 
37 2.9: 
4.2 6.8 
8.6 5.5 
6.1 5.7 
79 «07.5 
45 5.3 
7.0 5.5 
44 4.3 
74 45.7 
6.6 5.9 
73° «7.4 


ITEM 

Dry reed 
Mercury 
Solid state 


Diode 

Zener 

Thyristor 

Small signal transistor 
MOSFET 

Power, bipolar 27 
INTEGRATED CIRCUITS, DIGITAL 
Advanced CMOS 
CMOS 

Et 

LS i. 
INTEGRATED CIRCUITS, LINEAR 
Communication/Circuit 
OP amplifier 

Voltage regulator 
MEMORY CIRCUITS 
DRAM 16K 

DRAM 64K 

DRAM 256K 

DRAM 1M-bit 

SRAM 4K x 8 

SRAM 8K x 8 

SRAM 2K x 8 
ROM/PROM 

EPROM 64K 

EPROM 256K 

EPROM 1M-bit 

EEPROM 16K 

EEPROM 64K 

DISPLAYS 

Panel meters 

Fluorescent 

CRT 12-inch monochrome 
LED 

Liquid crystal 
MICROPROCESSOR ICs 
8-bit 

16-bit 

32-bit 

FUNCTION PACKAGES 
Amplifier 

Converter, analog to digital 14 
Converter, digital to analog 


LINE FILTERS 
CAPACITORS 


Ceramic monolithic 30 
Ceramic disc 26 
Film 26 
Aluminum electrolytic 19° 
Tantalum 22 
INDUCTORS 16 
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Source: Electronics Purchasing Magazine’s survey of buyers. 
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3. MIL-C-28748A RELIABILITY 


...ln electronic 
power 
supplies 


Only Hypertronics ends the compromise in power 
supply connectors for backplane subassemblies— 
in military, computer and other electronic systems— 
by combining Low Insertion Force (LIF) power, 
signal and MIL spec reliability in a single rack & 
panel connector. 

Our modular design gangs power contacts, 
rated from 15 to 200 amps, with low-insertion-force 
signal contacts. Combine these design alternatives 
with high current/small size performance of the 
Hypertac® contact—for unique cost and space 
efficiency. 

And now our L Series connectors have been 
proven to MIL-C-28748A performance standards. 

Now you can have it all...in rack & panel 


End the connector 
compromise... 


connectors for power and signal applications 
ranging from power supply to portable disc drives. 
End the connector compromise by calling 
1-800-225-9228, toll free. 


HYPERTAC®: 
Inserting pin into hyperboloid sleeve. 


HYPERTRONICS CORPORATION 


16 Brent Drive, Hudson, MA 01749 (508) 568-0451 Telex 951152 FAX (508) 568-0680 
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have the successful customers to prove 
you can get your ideas to market sooner, call 1-800 


We 


you take advantage of an advantage you already have. 


INTEGRATED 
—__ CIRCUITS 


Dave Pryce, 
Associate Editor 


combine analog and 
digital functions 


istorically, the distinction between 
gate arrays (digital circuits) and lin- 
ear arrays (analog circuits) in the 
semicustom hierarchy has been 
clear. But this distinction is chang- 
ing for many third-generation cir- 
cuits that provide both analog and 
digital functions on the same chip. 
Moreover, the distinction between 
semicustom and full-custom circuits 
is beginning to blur as chip vendors 
expand their libraries of standard 
cells that can implement complete 
systems on a single chip—a capabil- 
ity previously reserved for only full- 
custom circuits. Fig 1 shows a tree- 
structured version of the basic cus- 
tom/semicustom hierarchy. Because 
interpretations can vary, other ver- 
sions of this hierarchy are possible. 

Even the meanings of previously 
defined terms are changing. For ex- 
ample, the term “standard cell” was 
coined to define a machine-crafted 
method for creating digital-only 
custom circuits. This term is now 
somewhat loosely used to define 


both the analog and the digital 
building blocks that make up a ven- 
dor’s semicustom library of circuit 
functions. These so-called standard- 
cell libraries, which vary from ven- 
dor to vendor, include such func- 
tions as op amps, comparators, volt- 
age references. timers, counters, 
logic gates, and switched-capacitor 
filters. 


Three basic approaches exist 


Although the interpretation of 
the custom/semicustom hierarchy 
and the definitions of certain terms 
is open to debate, there are three 
basic approaches to semicustom cir- 
cult design. These approaches 
roughly correspond to the three 
generations of semicustom circuits. 
First-generation circuits, developed 
in 1971, use an array-based ap- 
proach in which a predefined die 
contains a specific quantity of gates, 
transistors, resistors, and capaci- 
tors. The systems designer then 
configured these individual compo- 
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| Firmly established as a rapid 

| means of designing unique circuits, 

; semicustom ICs are now blurring the tra- 
| ditional distinctions among gate arrays, 
linear arrays, and custom circuits. Many 
incorporate both analog and digital func- 
tions on the same chip, and vendors’ 
standard-cell libraries can often satisfy 
the demands of a complete system. 


A tile-based, high-speed bipolar array containing a versatile mix 
of analog and digital functions ( SGS-Thomson Microelectronics) 
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semicustom and - 
changing as vend 
braries in order t 
tems on a single 


nents to form various combinations of specific analog 
or digital circuits. This approach is principally man- 
ual—few CAE/CAD tools are available other than 
those used by the vendor to lay out the chip. 

In the case of analog circuits, the ability of the sys- 
tems engineer to design and lay out a circuit on a 
semicustom array was largely a myth fostered by the 
vendor to gain market acceptance. Most systems de- 
signers simply do not have the knowledge and experi- 
ence to deal with the nuances of the processing technol- 
ogy, parameter variations, and layout restrictions. Ex- 
cept for the simplest of circuits, most array-based ana- 
log circuit design is done by the vendor working from 
black-box specifications, a schematic, or a breadboard 
supplied by the systems designer. Most vendors of 
semicustom arrays can supply breadboard components 
that replicate the expected performance of the individ- 
ual active components. 

Many second-generation circuits, which were devel- 
oped in 1982, use a tile-based approach that can often 
simplify the design and layout of semicustom chips. 
Each tile on the semicustom circuit contains a sufficient 
number of active and passive components to construct 
simple analog functions or low-level logic functions. 


-custom circuits is 


action between 


xpand their cell li- 


These circuit functions, sometimes called macrocells, 
are defined by the vendor and stored in the vendor’s 
data base. Although it is possible to capture these 
circuit functions on a workstation, the tile approach 
limits the complexity of a design to the number of 
available tiles on the semicustom chip. 

Although tile arrays can ease the system designer’s 
task, they don’t usually offer the flexibility of incorpo- 
rating high-level analog and digital functions. More- 
over, most tile-based arrays tend to be at least as 
wasteful of silicon real estate as are conventional ar- 
rays. Although an occasional array-based or tile-based 
semicustom design might utilize as much as 90% of the 
available chip area, the vast majority take advantage 
of no more than 70% of the total available real estate. 

Today’s third-generation semicustom chips are ex- 
panding the mixed analog/digital trend with standard- 
cell libraries. These standard cells can replicate high- 
level analog and digital functions that are familiar to 
the systems designer. With the standard-cell approach, 
the designer starts with a bare chip and lays out the 
required analog and digital building blocks from a cell 
library to provide the functions required by the sys- 
tems designer. This approach is not unlike that used 


CUSTOMIZABLE 
INTEGRATED CIRCUITS 


FULL CUSTOM 
HAND-CRAFTED STANDARD-CELL 
CUSTOM CUSTOM 


ARRAY-BASED 
ANALOG/DIGITAL 


GATE ARRAYS 
(DIGITAL) 


SEMICUSTOM 
COMBINED 
ANALOG/DIGITAL 
TILE-BASED 
ANALOG/DIGITAL 


LINEAR ARRAYS 
(ANALOG) 
CELL-BASED 
ANALOG/DIGITAL 


Fig 1—The hierarchy of customizable circuits is open to interpretation, but this version is typical. Semicustom circuits that combine both 
analog and digital functions are available in array-based, tile-based, and cell-based forms as well as combinations of the three. 


90 
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Fig 2—Typical of the array-based semicus- 
tom chips, the CS-1100 from Cherry Semi- 
conductor contains a useful mix of analog 


and digital components. Located in the cen- 
ter of the chip are 64 I?L gates that are speed- 
power programmable over a wide range of 
current. The balance of the chip area con- 
tains 102 npn transistors, 41 pnp transistors, 
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and 339 diffused resistors. 


to design a full-custom circuit, the difference being-a 
macrolevel design versus a component-level design. In 
many cases, the utilization of chip real estate with 
standard cells is nearly as high as that obtained with 
a hand-crafted, component-level design. 

All three approaches to semicustom circuit design 
are likely to coexist indefinitely, and some ciucuits are 
designed using some combination of the three. How- 
ever, the overall direction of semicustom circuit design 
clearly points to the greater use of mixed-mode (analog/ 
digital) chips and to higher levels of integration, which 
provide greater support for the systems designer. In 
addition to the changes in circuit architecture, semicus- 
tom circuits are also changing in performance levels. 
Many of the newer analog/digital semicustom chips are 
capable of operating at higher frequencies and higher 
voltages than heretofore possible. 

Typical of the array-based semicustom circuits that 
combine analog and digital capabilities is the CS-1100 
(Fig 2) from Cherry Semiconductor Corp (CSC). Al- 
though more heavily weighted toward analog func- 
tions, the 12,000 mil? chip contains a good mix of logic 
gates, npn and pnp transistors, and diffused resistors. 
Included on the CS-1100 are 64 I?L (integrated injec- 
tion logic) gates that are speed-power programmable 
over an operating-current range of 100 nA to 200 pA. 
The propagation delays of these gates range from 7 
sec at 100 nA to 50 nsec at 200 pA. One of the 
advantages of I2L gates is the ability to operate at low 
currents to conserve power—albeit at a sacrifice in 
speed. Another advantage is the ability to operate with 
supply voltages as low as 1V from a single supply. 
By comparison, CMOS gates require a minimum of 
2.5V and ECL gates require a —9. 2V supply. 

In addition to the 64 gates, the CS-1100 also contains 
102 npn transistors, 41 pnp transistors, and 339 dif- 
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fused resistors that range in value from 1350. to 4.8 
kQ. Included in the mix of npn transistors are four 
high-current types that have a typical de beta of 150 
at 100 mA and can operate at currents as high as 300 
mA. The majority of the chip’s npn complement is 
made up of small-geometry types that feature a typical 
de beta of 150 from 10 pA to nearly 10 mA. The f, 
(gain-bandwidth product) of these npn transistors is 
typically 400 MHz at collector currents in the range 
of 100 pA to 1 mA. The pnp transistors are lateral 
types, which have a lower dc-beta (40) and a much 
lower f, (2 MHz) than do the npn types. Despite the 
lower performance, you can use these pnp transistors 
in a variety of circuits, such as level shifters and cur- 
rent mirrors. 

CSC also offers larger array-based analog/digital 
chips. The CS-1500, for example, is a 17,000 mil2 chip 
that contains 98 I2L gates, 126 npn transistors (includ- 
ing four high-current types), 72 pnp transistors, and 
462 diffused resistors. The pnp transistor complement 
includes 56 lateral types and 16 substrate types. You 
can use the substrate types only as emitter followers 
because of the common collector-substrate connection. 
Both the CS-1100 and CS-1500 are limited to a maxi- 
mum operating voltage of 12V—a limitation imposed 
by the I? gates. Typical NRE charges are $6000 for 
the CS-1100 and $7400 for the CS-1500; unit costs (1000 
pieces) for 24-pin DIPs are $3.25 and $3.75, respec- 
tively. 

Extending the performance boundaries of combined 
analog and digital chips, the QuickChip 4 from 
Tektronix provides a mixture of fast ECL gates and 
high-frequency bipolar transistors. Large in size at 
38,000 mil2, the QC-4 features 300 equivalent gates in 
its digital section and a combined total of 468 npn and 
pnp transistors in its analog section. Also included in 
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able in array 
based versio: 
the three. © 


the analog partioning are 1290 ion-implanted resistors 
with a total value of about 1380 kQ. The chip also 
contains 16 MOS and 16 junction capacitors, which have 
maximum values of 1.0 and 2.7 pf, respectively. The 
enhanced performance of the QC-4 is a result of its 
high-speed bipolar processing. The ECL gates have a 
typical propagation delay of 400 psec. The npn transis- 
tors have a minimum f, of 5.5 GHz, and the pnp transis- 
tors have a minimum f, of 20 MHz. 

The majority of the npn transistors are small- 
geometry types, which have an f, peak at 3 mA. The 
chip also includes smaller quantities of medium-and 
large-geometry npn transistors with a peak f, at 12 
mA and 24 mA, respectively. The pnp transistors are 
lateral and substrate types, which accounts for their 
lower cut-off frequency of 20 MHz. The QuickChip 4 
is a modified tile array. Tektronix provides a design 
guide, process specifications, and device modeling for 
all transistors and resistors in the analog section. 

Tektronix also provides a design guide for the chip’s 
ECL gate array, along with specifications and models 
for the digital cell library. Digital functions include 
OR, NOR, AND, and NAND gates; multiplexers and 
decoders; buffers; latches; inverters; and TTL inter- 
faces. Because of its performance capabilities and the 
variety and quantity of its components, the QC-4 lends 
itself well to the design of high-speed modems, D/A 
and A/D converters, digital phase-locked loops, pro- 
grammable amplifiers, and analog multiplexers. Typi- 
cal NRE charges for the QC-4, which includes CAD 
software, are $25,000. The unit cost is $32 in 1000-piece 
quantities. 3 


Fig 3—This mixed analog/digital array is 
programmable. The Flexar Delta 2000 from 
Exar features programmable components 
such as Twinstors (a), Padstors (b), and 
thin-film resistors/programmable capacitors 
(c). Other components include Schottky di- 
odes (d), power npn transistors (e), and a 
user-programmable pad that defines the 
horizontal size of the chip (f). 
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In what may prove to be a breakthrough in semicus- 
tom design, the Flexar Delta arrays from Exar Corp 
hold the promise of changing the economic and techni- 
cal relationships between semicustom and full-custom 
circuits. Traditionally, semicustom circuits have of- 
fered the benefits of fast turnaround times and low 
NRE charges, but they could not match the efficient 
silicon utilization and low unit cost of full-custom cir- 
cuits. The major stumbling block to the use of full- 
custom circuits is the high NRE charges—typically 
$100,000 or more. Unless a systems manufacturer can 
plan on volumes of at least 100,000 units annually, it 
is difficult to amortize these NRE charges, even given 
the low unit costs. 


Chips provide greater flexibility 

With the Flexar Delta arrays, Exar claims it is now 
possible to manufacture semicustom circuits in high 
volume and with fast turnaround times, low NRE 
charges—and, because of the efficient utilization of sili- 
con real estate, low unit costs. In 1986, Exar intro- 
duced the Flexar Beta series, which featured program- 
mable components. With the Delta series, it has ex- 
tended this programmability to include the chip’s die- 
size, which has a direct bearing on unit costs. Com- 
pared with the Beta series, the Delta series also adds 
thin-film resistor capability and higher-frequency op- 
eration. The latter feature is a direct result of the 
Delta series’ 3-~m bipolar processing, which yields npn 
transistors with cut-off frequencies of 1 GHz. 

The architecture of the Flexar Delta chip is based 
on a symmetrical cell. The Delta 2000 (Fig 3) is stacked 
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two cells per row; the Delta 4000 has four cells per 
row. The layout can expand horizontally in either direc- 
tion; and, because the components are programmable 
as transistors, resistors, or capacitors, near 100% sili- 
con utilization is possible. When the design is com- 
pleted, the wafer is scribed to fit the circuit exactly. 
Permanent bonding pads and scribe lines define the 
vertical dimensions of the chip. Horizontally, the user 
places bonding pads on either side of the programmable 
scribe lines to complete the circuit. The bonding pads 
and scribe lines are programmed in the final metal and 
passivation stages. In this way, the user can design a 
silicon-efficient circuit and then program the die size 
to fit the design. 

Each symmetrical cell in the Delta chips contains 
several types of programmable components. The basic 
element, called the Twinstor, is user-programmable 
as two common-collector npn transistors, one dual- 
collector pnp transistor, two matched resistors, or one 
cross-under resistor. You can use the Twinstor as a 
general-purpose npn transistor operating at currents 
to 10 mA or as a dual-collector pnp transistor at cur- 
rents to 500 pA. The breakdown voltages exceed 20V, 
thus covering the majority of applications. In Fig 3, 
the Twinstors are the four major formations shown in 
line in the center of the cell. 

Another key component of the Delta chips is the 
Padstor, which can be a bonding pad, a medium- 
current npn or pnp transistor, a capacitor, or a zener- 
zapping network for use in trimming. The Delta 2000 
contains as many as 1310 components; the Delta 4000, 
as many as 4900. Exar’s macrocell library for the Delta 
series includes 10 digital cells and 100 analog cells. 
The typical NRE charges of $7,000 and unit pricing 
of $1 (1000) make the Delta chips among the most cost 
effective on the market. 

The original pioneer of the linear semicustom mar- 
ket, Interdesign, introduced its first series of linear- 
only chips in 1971. Since then, Interdesign has intro- 
duced a variety of semicustom chips that include both 
analog and digital functions, notably its Digilin series. 
Interdesign was purchased by Ferranti several years 
ago, and Ferranti-Interdesign was purchased this year 
by Plessey Semiconductors. The combined strength 
that Plessey now offers makes it a formidable competi- 
tor in the analog/digital semicustom market. 

The Digilin products include the ULA-G series and 
the ULA-P series. Both series of bipolar chips contain 
a central matrix of digital cells for implementing logic 
functions, and standard and special peripheral cells for 
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implementing linear and special functions. The G series 
places greater emphasis on linear functions, and the 
P series favors logic functions. The G chips, which 
come in seven sizes, contain 30 to 578 2-input NOR 
gates. The P chips, which come in five sizes, contain 
128 to 1152 NOR gates. 

The number of peripheral cells varies according to 
the chip size and the series. The number of standard 
peripheral cells in the G chips ranges from 10 to 35; 
the number in the P chips ranges from 16 to 44. Both 
the G and P chips contain four special peripheral cells 
located at each corner of the chip. Although the compo- 
nent count varies between the G and P series, each 
standard peripheral cell contains a range of transistors 
and resistors for implementing a variety of linear func- 
tions. 

In the G series, for example, each standard periph- 
seral cell contains 12 transistors and 23 resistors. These 
components are designed to provide I/O interface with 
bipolar, MOS, and CMOS technologies, and to provide 
high-performance linear functions such as op amps, 
comparators, oscillators, sample-and-hold circuits, and 
analog switches. The special peripheral cells, which 
also vary somewhat between the G and P series, in- 
clude specialized functions such as high-current drive 
transistors, bandgap references, regulators, shaping 
capacitors, and matched-resistor banks. 

The Digilin cell library includes over 50 digital and 
40 analog macrocells for replicating circuit functions. 
Breadboard components, which can be simulated with 
SPICE ASCII files, are available for the analog sec- 
tion. NRE charges range from $10,000 to $20,000, and 
unit costs for 16-pin DIPs range from $3 to $15, depend- 
ing on the circuit selected. 

Plessey also has analog/digital semicustom arrays 
that are fabricated in CMOS. The MA family, for exam- 
ple, consists of eight arrays that vary in size from 
about 5,000 to 42,000 mil? and have a combined array- 
and cell-based architecture. The arrays provide a mix 
of components ranging from 45 gates and 400 discrete 
MOSFETs to 1150 gates and 2500 MOSFETs. The 
MA chips are fabricated in a polysilicon-gate oxide- 
isolated process that allows device operation from 3 
to 15V and supports toggle frequencies to 50 MHz and 
amplifier bandwidths to 5 MHz. 

The architecture of the MA chips allows the use of 
macrocells for both digital and analog functions. The 
macrocell library contains over 100 digital functions, 
including most 4000 series logic functions, and over 
30 analog functions. The analog macrocells include op 
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amps, sample-and-hold amps, comparators, bandgap 
references, analog switches, and current mirrors— 
even a D/A converter that is based on charge-sharing 
principles. The MA library is supported on Mentor 
Graphics workstations, FutureNet for PC-based design 
systems, and the Analog Workbench for analog design. 
NRE charges for the MA series range from $10,000 
to $50,000, depending on the array. Unit prices for 
16-pin DIPs range from $3 to $20. 

The recently merged SGS Semiconductor Corp and 
Thomson Components-Mostek Corp, now operating as 
SGS-Thomson Microelectronics, has two notable offer- 
ings in mixed analog/digital semicustom circuits. For 
example, the TSGSM series of HCMOS standard cells 
offers a library of 94 logic cells and 66 analog cells from 
which the user can create semicustom circuits. The 
TSGSM series allows as many as 1500 equivalent gates 
with each gate having a typical propagation delay of 
4 nsec. Overall, operating speeds to 15 MHz are possi- 
ble in the digital part of the circuit. The analog cells 
are capable of amplifier bandwidths to over 3 MHz. 
The TSGSM library is supported on VAX, Daisy, and 
Mentor workstations. 

In contrast with the HCMOS cell-based TSGSM se- 
ries, the tile-arrays in the Polyuse J series are fabri- 
cated in a high-speed bipolar process that incorporates 
both ECL and I¢L logic with high-frequency npn tran- 
sistors and low-frequency pnp transistors. The ECL 
logic can operate to 100 MHz; the I2L logic to 2 MHz. 


Fig 4—This tile-based chip accommodates 
a variety of analog and digital functions. 
Part of the Polyuse J series from SGS- 
Thomson Microelectronics, the chip contains 
ECL gates, I2L gates, op amps or compara- 
tors, protection diodes, capacitors, and resis- 
tors. The chip also includes built-in func- 
tions, such as a bandgap reference and an 
oscillator. 
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The npn transistors have a typical f, of 3 GHz; that of 
the lateral pnp transistors is only 8 MHz. Fig 4 shows 
the J09 chip, which is in the middle of the size range 
of the 5-chip Polyuse J series. 

There are five different types of tiles used in the J 
series; the quantity of each tile depends on the particu- 
lar chip size. The tile types are linear, power, I2L 
logic, ECL logic, and built-in functions. The built-in 
functions include a bandgap reference, an oscillator 
(RC or quartz), a voltage regulator, and an R-2R lad- 
der for a 6-bit DAC. The J13 chip, for example, con- 
tains the built-in functions plus 14 linear tiles, 4 power 
tiles, 20 ECL NOR gates, and 288 I2L gates. Also 
included on the chip are 26 protection diodes, 21 capaci- 
tors with a total value of 70.5 pf, and 811 resistors 
with a total value of about 45.6 MQ. 

The cell library for the Polyuse J series includes 
such analog functions as a programmable op amp, a 
programmable comparator, and a comparator with hys- 
teresis. I2L logic functions include AND/NAND gates; 
OR/NOR gates; and RS, JK, and D flip-flops. ECL 
logic functions include a 2-input NOR gate, 3-input 
OR/AND gates, and a D flip-flop with set and reset 
functions. Design tools for the Polyuse J series include 
support for PC/AT (IBM or compatible) workstations 
using PCAD and PSPICE, and VAX-VMS mainframes 
using Berkeley SPICE (2G6) and a GDS2-compatible 
layout editor. NRE charges include a fixed charge of 
$10,000 plus an additional turn-key design charge, 


EDN December 8, 1988 


STIS 


Fig 5—Split into two roughly equal parts, 
the FB3635 mini-tile array from Micro Lin- 
ear is useful for high-performance analog 
and digital circuits. The top half of the chip 
contains components for analog circuit de- 
sign; the bottom half contains ECL gates for 
digital design. 


which depends on circuit complexity. Unit pricing de- 
pends on the array selected and the annual volume. 
The J06, for example, in a 16-pin DIP costs $7.50 each 
for 1000 per year and $1.70 each for 50,000 per year. 

Continuing the trend toward tile arrays, Micro Lin- 
ear Corp has recently expanded its F'B3600 line of 
analog mini-tile arrays to include the FB3635, a chip 
that offers both analog and digital capabilities. The 
FB3635 (Fig 5) can accommodate design complexities 
to 8 op amps or 16 comparators in its analog section 
and as many as 130 ECL NAND gates in its digital 
section. In addition to op amps and comparators, the 
analog section can implement such functions as a 2- 
quadrant multiplier, an AGC circuit, an analog multi- 
plexer, a video amplifier, and a modulator/demodula- 
tor. Each of these functions requires approximately 
the same number of components as one op amp. The 
array can also hold a single 8-bit DAC, four 100-MHz 
cascode amplifiers, and a voltage reference. 

The digital section of the FB3635 contains 65 mini- 
tiles for logic design. You can use these ECL logic tiles 
to implement 42 latches, 21 80-MHz D flip-flops with 
set and reset, or 1380 2-input NAND gates. The ECL 
gates feature a 2-nsec propagation delay. Special input 
and output components provide interfacing to TTL, 
CMOS, and ECL logic levels. 

The nearly 20,000 mil2 FB3635 contains a total of 
121 mini-tiles of il types. The types for analog design 
are called general purpose, specialized design, power 
devices, and precision resistors. The types for digital 
and specialized design are called npn-intensive, wide- 
band amplifier, Schottky core, ECL logic and bias, 
TTL output, and Schottky peripheral. The typical f, 
of the transistors in the analog section is 720 MHz for 
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the npn types and 25 MHz for the pnp types. The 
F'B3635 contains 2805 total components, including 901 
npn transistors, 63 pnp transistors, and 48 Schottky 
devices. The total resistance includes 818 kO of diffused 
resistance and 3064 kQ of implanted resistance. 

Micro Linear offers its own turn-key design program 
where the customer provides only the block diagram 
or system schematic along with circuit specifications 
and testing and packaging requirements. Also available 
is a customer-based design program that Micro Linear 
supports with accurate models from its design library 
and an interface to the ViewLogic workstation plat- 
form. NRE charges for the FB3600 family, range from 
$15,000 to $35,000. Depending on the chip, unit pricing 
ranges from $3 to $8 in 20,000-piece quantities. 

Representative of the devices available from LSI 
Logie Corp is the LAD810 series of analog/digital ar- 
rays, which have a combined array- and tile-based ar- 
chitecture. The LAD810 series consists of seven chip 
sizes that are manufactured using a BiCMOS process 
that has 0.9 um CMOS channel lengths, 1.5 ym bipolar 
emitters, and two metal layers. The f, of the bipolar 
npn transistors is typically 6 GHz. The chip architec- 
ture consists of two basic sections: The upper part of 
the chip contains a digital CMOS compacted array sur- 
rounded on three sides by digital I/O buffers; the lower 
part is an analog tile array with its own I/O buffers. 

Gate densities for the digital section range from 1206 
to 114,987 gates with as many as 239 I/O pads. The 
analog section contains from 96 to 672 tiles and as 
many as 97 I/O pads on the largest chip. The LDA310 
series, which can implement high-performance analog 
and digital functions, uses a channel-free architecture 
throughout the array to achieve maximum silicon utili- 
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zation. An extensive library of more than 25 analog 
functions is available to help expedite the design of the 
analog section. Sophisticated algorithms incorporated 
with LSI Logic’s proprietary design software allow the 
designer to accurately model complex circuits prior to 
fabrication. The digital library contains over 250 differ- 
ent macrocells with standard and high-drive versions 
of each. 

LSI Logic did not provide typical NRE charges and 
unit costs, citing that there are too many variables to 
provide this information with any accuracy. 


Standard cells have high performance 


Typical of the new generation of cell-based semicus- 
tom circuits, the SC70000 and SC80000 CMOS stan- 
dard-cell libraries from Sierra Semiconductor provide 
a wide range of choices in analog and digital building 
blocks from which the designer can construct the final 
circuit. The SC70000 cell library is based on a 2-um 
process; the SC80000 cells are based on 1.5-wm process. 
The 1.5-~m process permits the design of such analog 
functions as 65-MHz phase-locked loops, 100-MHz com- 
parators, and 100-MHz D/A converter cells. The proc- 
ess also provides digital capabilities that include 120- 
MHz flip-flop toggle rates, gate delays of 1 nsec, and 
gate densities of 100,000 devices. 

Sierra’s cell library contains 245 digital and 50 analog 


Fig 6—This chip was manufactured using 
a CMOS standard-cell library. The VS2000 
2-um library from NCR’s Microelectronic 
Division includes 20 analog cells, 130 digital 
cells, and 25 macrocells and core cells. 


96 


standard cells. Included in the digital cell library are 
decoders/multiplexers, arithmetic functions, flip-flops, 
latches, buffers, and EEPROMs. Analog cells include 
op amps, comparators, voltage references, and multi- 
plexers. All cells in both libraries are supported by 
Sierra’s MIXsim, a behavioral-level simulator for use 
with complex analog and digital functions. The MIXsim 
CAE tools are available on the Mentor Graphics IDEA 
Series engineering workstations. 

Another manufacturer of CMOS standard cells is the 
Microelectronic Division of NCR Corp. Similar in con- 
cept to Sierra’s products, NCR has a wide range of 
analog and digital cells in its 1.5-wm (VS1500) and 
2-~m (VS2000) CMOS libraries. Fig 6 shows a com- 
bined analog/digital chip fabricated from VS2000 stan- 
dard cells. 

NCR’s digital library, which contains over 150 cells, 
includes configurable RAM and ROM, shift registers, 
counters, ALUs, supercells, and core wPs. The analog 
library includes op amps, analog switches, a bandgap 
reference, a 50-nsec comparator, a 40-MHz VCO, an 
8-bit DAC, an 8-bit flash ADC, and a dual-slope 10-bit 
ADC. Of particular interest to suppliers of military 
systems, NCR’s VS1500 and VS2000 processing is cer- 
tified to MIL-STD-883C. Because of the vast differ- 
ences possible in the complexity and size of the final 
chip, costs can vary widely. However, NCR indicates 
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Y /ith Micro Power Systems’ 

¥'Y MP574A monolithic A/D 
converter, you get full use of 12-bits— 
for all grades—for highly accurate 
conversions. It stands on its own as a 
full A to D functional block or it may 
be interfaced with a microprocessor. 


Our MP574A converter has 25s 
guaranteed conversion time for faster 
throughput. It also has the linear 
performance 
and low power 
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technology. No 
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Differential Non-Linearity is less than 
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that typical NRE charges are about $45,000 with an 
average price of about $6 per chip. 

National Semiconductor Corp, a major manufacturer 
of a vast array of off-the-shelf products, also offers a 
CMOS standard-cell library for implementing mixed- 
mode semicustom circuits. Although the analog portion 
of its SCL library of 2-um standard cells is presently 
limited to eight macrocells, including op amps, com- 
parators, and references, all of National’s new CMOS 
VLSI products are designed with a core process that 
ensures compatibility with its standard cell library, 
thus providing some assurance that the analog library 
will grow. 

The SCL library of digital cells, however, is quite 

broad. Included in the digital library are 24 gates; 14 


flip-flops; 5 counters; 8 multiplexers; 42 I/O buffers; 
36 bidirectional buffers; and 9 LSI/VLSI functions, 
such as RAM, ROM and EEPROM. The processing 
for SCL analog/digital circuits meets MIL-STD-883C 
requirements. National expects the market for com- 
bined analog/digital cell-based ICs to grow from $50 
million in 1987 to over $2 billion by 1990, and they are 
ready to participate. 

Although space does not permit a detailed descrip- 
tion of their products, there are many other companies 
participating in the rapidly growing analog/digital 
semicustom market. VTC Inc, for example, offers the 
bipolar VJ800 and VJ900 array-based circuits and the 
VL1000, VL2000, and VL3000 cell-based circuits. The 
VJ900 and VL3000 are particularly notable in that they 
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For more information on the semicustom products described in this article, circle the appropriate numbers on the 
Information Retrieval Service card, contact the following manufacturers directly, or use EDN’s aces Request 
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Advanced Linear Devices Ine 
1030 West Maude Ave, Suite 501 
Sunnyvale, CA 94086 : 
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LSI Logic Corp 
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SGS-Thomson Microelectronics 
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Cherry Semiconductor Corp 
2000 South County Trail 
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Custom Silicon Inc 
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_ San Jose, CA 95161 
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International Microelectronics Products 
2830 N First St 

San Jose, CA 95134 

(408) 482-9100 

Circle No 370 
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SCRAMs are Static CMOS Random 
Access Memories from Performance 
Semiconductor. At 15ns address access 
time these 64K’s and 16K’s are the 
world’s fastest. SCRAMs are manufac- 
tured in Performance’s six inch class 1 
fabrication facility using PACE II 0.7 
micron gate length technology which has 
set the standard for memory speed. 

There is immediate availability of 
15ns 64K and 16K bit SCRAMs 


compatible with JEDEC standard pinouts. 


Also available from stock are 17, 20 
and 25ns speed versions. 
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TONS SCRAM PRODUCT GUIDE 


PART CONFIG. SPEED AVAIL. 


P4C164 8K x 8 15ns NOW 
P4C188 16K x 4 15ns NOW 
P4C198 16K x 4 15ns NOW 
P4C198A 16K x 4 15ns NOW 
P4C1982 16K x 4 15ns NOW 
P4C1981 16K x 4 15ns NOW 
P4C168 AK x4 15ns NOW 
P4C169 AK x4 15ns NOW 
P4C170 AK x4 15ns NOW 
P4C1682 AK x4 15ns NOW 
P4C1681 AK x4 15ns NOW 
P4C116 2K x8 15ns NOW 


FAST COOL, & AFFORDABLE 


For further information or to order 15ns 
SCRAMs call or write: 

Performance Semiconductor 

610 E. Weddell Drive, 

sunnyvale, CA 94089 

Telephone: 408 /34- 9000 


SEMICONDUCTOR CORPORATION 
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Walt Gontowski 
Design Engineer 


Expanding the boundaries of design choices, CSC 
continues to play a leading role in the develop- 
“==, ment of power supply control and 
support ICs. In addition, CSC's 
» reputation for reliable support and 
consistent, superior product quality 
are assets from which you and 
you! gompany can profit. 
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have true-vertical 1.5-GHz pnp transistors that provide 
near-complementary performance with the 6.5-GHz 
npn transistors. 

Advanced Linear Devices (ALD), in what may be a 
unique approach to standard-cell semicustom/custom 
circuit design, uses its off-the-shelf products as the 
standard cells. ALD feels that this function-specific 
approach can virtually guarantee first-time success be- 
cause the standard parts used in the designer’s bread- 
board are exactly duplicated in the final semicustom 
chip. ALD sells a design kit for $185 that contains 86 
cells (standard parts in plastic DIPs), data sheets with 
full specifications, and a design manual. 

Fabricated in BiCMOS, the cell-based LinASIC 
products from Texas Instruments offer high-perform- 
ance analog compatibility with the company’s catalog 
products. Using 3-~m processing, the final chip can 
contain as many as 1000 CMOS gates, each with a 
propagation delay of 4 nsec. TI has approximately 300 
digital cells and 50 analog cells in its library. 

Other companies that offer array-based or cell-based 
semicustom products include Custom Arrays Corp, 
Custom Silicon Inc, International Microelectronics 
Products, Marconi Electronic Devices, and Silicon Sys- 
tems. 

With the increasing emphasis on combining analog 
and digital functions on a single chip, the number and 
types of semicustom products are rapidly proliferating. 
Compared with only five years ago, when there was 
a distinct lack of suitable mixed-mode circuits, today’s 
system designer can choose from a variety of process- 
ing technologies and circuit complexities. Moreover, 
tile-based and cell-based circuits are making the de- 
signer’s job easier by providing greater flexibility and 
more accurate modeling of the essential building 
blocks. EDN 


Article Interest Quotient (Circle One) 
High 494 Medium 495 Low 496 
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SCRAMs are the world’s fastest Static 
CMOS Random Access Memories at 
64K and 4K bit densities. SCRAMs are 
manufactured in Performance's PACE II 
0.7 micron gate length technology which 
has set the standard for memory speed. 
There Is immediate availability of the 
10ns 64Kx1 and all 4K bit versions 
compatible with JEDEC standard pin- 


€ans Ins sub-micron SCRAMSs 


outs. In addition there is immediate 
availability of Performances proprietary 
Cache-Tag 1Kx4 SRAM, P4C151, with 
user features including two cycle (flash) 
chip clear and 4-bit compare. 


TONS SCRAM PRODUCT GUIDE 


PART CONFIG. SPEED _— AVAIL. 


P4C187 64K x 1 10ns NOW 
P4C147 AKx1 10ns NOW 
P4C148 1Kx4 10ns NOW 
P4C149 1Kx4 10ns NOW 
P4C150 1Kx4 10ns NOW 
P4C151 1Kx4 10ns NOW 


FAST COOL & AFFORDABLE 


For further information or to order 10ns 
SCRAMs call or write: 

Performance Semiconductor 

610 E. Weddell Drive 

Sunnyvale, CA 94089 

Telephone: 408 734-9000 


PERFORMANCE 


CIRCLE NO 35 


SEMICONDUCTOR CORPORATION 


If youre looking for high- 
speed CMOS EPROMs, it’s 
high time you looked 
at Michrochip 


Because our 
new high-speed EPROM 
family is the fastest such 
family we've ever produced. With 

speeds from 90ns all the way down toa 

truly memorable 35ns. 

Choose from five family members, with 
16K to 256K configurations. Each one able to 
counter the traditional system design prob- 
lems of bipolar PROMs and slow EPROMs. 
Each one packaged in plastic, including 


surface mount. “party Memory Speed 


And each one built 27HC191 16K 35ns 
27HC291 «16K 35ns 
Wis DOW- 

27HC64 64K 45ns 
er advantages 27HC641 64K — 4ns 
of CMOS. 27HC256 256K 55ns 


So when you need fast memories, 
remember Microchip, the integrated manu- 
facturer and supplier of high-speed EPROMs. 
Theyre something you won't soon forget. 


And something the competition wish 
they could. 


Microchip 


2355 West Chandler Blvd. * Chandler, AZ 85224 
(602) 963-7373 * TWX (910) 950-1963 
FAX (602) 899-9210 


© 1988 MICROCHIP TECHNOLOGY, INC. 
The Microchip logo and icon are trademarks of Microchip Technology Inc. 


CIRCLE NO 36 


XILINX DEFIES 
CONVENTIONAL 


d 


k of Xi 


ce man 


PANY is a sere 


grammable Gate A ‘ay Com 


© 


Cell are trademarks and The Pro 


and Logic 


Una 


al: 


63. Xi 


lated 


oF £ : 


-56] 


25. Tokyo, 03 


r, 


re 


73087 


Eondon, 44 


25. 


lton Ave, San Jose, CA 951 


Inc, 2069 Hami. 


4 


q 


in 


1988 Xil 


104 


SE 


Convention says that gate 
arrays often take months to 
develop. 

Convention says that TTL 
and PLD-based designs sacrifice 
production cost effectiveness. 

Maybe it’s time you flaunted 
convention. 

With Xilinx Programmable 
Gate Arrays. They give you all the 
benefits of gate arrays, but you 
can program them right at your 
desktop. 


Time to Market 


5 10 
| | 


Verification 


Prototyping 


Gate Array 


Programmable 
Gate Array 


Cut up to 15 weeks from your design schedule. Because Xilinx 
Programmable Gate Arrays mean no waiting, and no risk. 


’ Any way you look at it—speed, 
density or price—Xilinxs Program- 
mable Gate Arrays make conven- 
tional logic design seem prehistoric 
by comparison. 


Evaluation 


Xilinx Programmable Gate 
Arrays cut months off your devel- 
opment cycle and replace boards 
full of TTL and PLDs. 

You don't worry about NRE, 
because there isn't any. 

You work with a proven stan- 
dard part that has already been 
100% tested down to the last 
transistor. And our standard 
parts are priced the way most 
standard parts are priced. Low 
and getting lower. 

If all this sounds too 
good to be true, consider 
the evidence: 

Design engineers are 
using more than 2,500 
of our development 
systems. And this year 
they'll create more than 
10,000 designs, guided 
by Xulmx’s comprehensive design 
tools and complete technical 
support. 

Production benefits are well 
proven: We've already shipped 
more than a 
million fully 
tested parts. 

So if youre 
tired of working 
the conventional 


So 


Programmable design cuts your expenses, not 
your options. Xilinx offers you a broad range of 
Logic Cell™ Arrays for every application. 
way, take a look at Xilinx’s Pro- 
grammable Gate Array. Our new 
data book shows you how to get 
more density with less risk and 
get your ideas to market faster. 

Just call (800) 255-7778. In 
California call (408) 559-7778. Or 
contact your local Xilinx distrib- 
utor, rep, or sales office and ask 
for a Copy. 

It defies conventional logic. 
But it makes perfect sense. 


XILINX 


Thermistor skyline 


Whatever your thermistor 
application 
the fascinating variety of NTC/PTC 


thermistors from Siemens ake 
that youe do nt have to bother about — 


ctatemennenene ee ee T 


Fi 


Thermistors measure, check or control 
temperatures, protect against over- 
loads and serve as active heaters. 
Whenever you need a reliable, 
sensitive and ruggedized thermistor 
at the very best price yOu. can 


The Siemens world-class name stands 
behind the broad line NTC/PTC thermistors 
we manufacture and our units have 
earned their reputation for quality through - 
high volume sales. 


- Zoom in on our sk 


Integrated Circuits 


8-bit cache-address comparators 
feature 17-nsec delay time 


The SSL2152 and SSL2154 are 8-bit 
cache-address comparators with an 
on-chip 2k X9-bit static-RAM ar- 
ray, a parity generator, a parity 
checker, and a 9-bit comparator. 
The ninth bit handles parity check- 
ing. The bipolar/CMOS ICs feature 
a delay time, from address-compare 
to match-output, as fast as 17 nsec. 
The ICs are completely compatible, 
in both function and form factor, 
with the TACT2152/54 devices from 
Texas Instruments. The inputs and 
outputs are TTL compatible, and 
you can cascade both devices to ob- 
tain wider tag addresses or a 
deeper tag-memory size. The 
SSL2152 has a totem-pole Match 
output; the SSL2154 has an open- 
drain Match output that you can use 
to wire-OR multiple devices. You 


can read data from the RAM at the 
Do-D7 pins. A flash-clear function 
erases the entire memory for sys- 
tem initialization and context 
switching. Both devices come in 28- 
pin, 600-mil, ceramic side-brazed 
DIPs, ceramic DIPs, plastic DIPs, 


and PLCCs. A 17-nsee version in a 
PLCC costs $52 (100). 

Saratoga Semiconductor, 10500 
Ridgeview Ct, Cupertino, CA 
95014. Phone (408) 864-0500. FAX 
408 446-4416. 

Circle No 559 


Erasable PLD operates at 
60-MHz system-clock rates 


The EPM5032 is an erasable pro- 
grammable logic device (EPLD) 
built with the company’s multiple- 
array-matrix (Max) architecture. It 
features a 20-nsec propagation de- 
lay, which lets it operate at clock 
rates greater than 60 MHz. The 
chip has 32 macrocells, 64 logic ex- 
panders, and an internal global bus 
for making connections among logic 
functions. The logic expanders can 
create extra product terms between 
macrocells. The EPLD has eight 
dedicated input pins and 16 pins 
that you can configure as dedicated 
inputs, outputs, or bidirectional I/O 
ports. Because the Max architec- 
ture doesn’t attach the flip-flops 


permanently to the 1/0 pins, you 
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can bury any flip-flop without using 
up I/O pins. You can program the 
device with the company’s recently 
released Max + Plus software pack- 
age for the IBM PS/2 and PC/AT 
computers. The package accepts 
schematic inputs or a high-level- 
language description of the desired 
logic functions, and it configures the 
EPLD to accomplish the design. 
The EPM5032 is available in a ce- 
ramic 28-pin DIP; a 20-nsec version 
costs $31.20 (100). Max + Plus costs 
$3400 alone; with PLDS-Max pro- 
gramming hardware, it’s $4995. 
Altera Corp, 3525 Monroe St, 
Santa Clara, CA 95051. Phone 
(408) 984-2800. 
Circle No 562 
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Integrated Circuits 


Photovoltaic optocoupler provides 


5V output without power supply 


The PVI5100 Photovoltaic Isolator 
(PVI) is an optocoupler that pro- 
vides a 5V output signal at 10 pA 
for an input signal of 10 mA. The 
optocoupler doesn’t require a power 
supply; it produces the output volt- 
age from a photovoltaic generator 
(PVG). The current input to the de- 
vice drives an internal gallium alu- 
minum arsenide (GaAlAs) LED 
that causes an infrared emission to 
strike the PVG, producing the out- 
put voltage. You can use the PVIs 
as inputs to the company’s 
HEXFET power MOSFETs. The 
dielectric isolation between the in- 
put and output is 2500V rms, and 
the input current range is 2.0 to 


PVi5100_| + 


50 mA de. The optocoupler can also 
operate with 1A current pulses for 
pulse widths of 100 psec at a duty 
cycle of less than 3%. The maximum 
input pulse amplitude decreases 


logarithmically from 1A to 50 mA 
when the duty cycle is 100%. The 
device’s turn-on time is 10 wsec max 
for a 10-MQ) load and 15 psec max 
for a 1-MQ load. The turn-off time 
is 400 psec max for a 10-MQ load 
and 100 psec max for a 1-M© load. 
The maximum capacitance on the 
input or output is 1 pF. The LED’s 
forward voltage drop is 1.4V; the 
short-circuit current is 10 pA for a 
10-mA input. The device operates 
over —40 to +100°C and comes in 
an 8-pin DIP. $2.37 (1000). 
International Rectifier, 233 
Kansas St, El Segundo, CA 90245. 
Phone (213) 607-8869. 
Circle No 564 


ECL PAL ICs offer a 4-nsec 
worst-case propagation delay 


The PAL1016P4A and PAL10016P4A 
are ECL PAL ICs with 10 KH and 
100K ECL-compatible inputs and 
outputs, respectively. They feature 
a worst-case propagation delay of 
4 nsec. The PALs are compatible 
with the company’s 6-nsec PAL 
family, so you can program them 
with standard PAL programmers. 
The PALs are essentially combina- 
torial-logic devices, and they don’t 
have output registers or macrocells. 
They generate four logic outputs 
from 16 input lines. Each of the four 
outputs contains eight product 
terms for a maximum of 82 product 
terms per PAL. You can configure 
each output independently as logi- 
cal true or false. Once the PALs 
have been programmed and veri- 
fied, you can program an additional 
fuse to disable further verification, 
which makes it difficult to copy the 
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circuit. The PALs are supported by 
the company’s Plan software, which 
automatically selects the device and 
creates the fuse pattern. The de- 
vices come in 24-pin ceramic DIPs 
and operate over 0 to 75°C. Both 
devices cost $22.75. 


National Semiconductor Corp, 
2900 Semiconductor Dr, Box 
98090, Santa Clara, CA 95052. 


Phone (408) 721-6053. TLX 346953. 
TWA 910-339-9240. 


Circle No 565 
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NOW AVAILABLE 
IN ALL 58 LOCATIONS 


At Hamilton/Avnet, we speak your lan- 
guage. We know you demand state-of- 
the-art modem technology and we de- 
liver just that— Rockwell’s MONOFAX® 
facsimile modems. 

Rockwell’s MONOFAX modem family 
consists of synchronous, half-duplex, serial 
parallel modems in single, 64-PIN, quad 
in-line packages, optimized for applica- 
tions over the PSTN. 

The R24MFX (2400 bps) and the R48MFX 
(4800 bps) half-duplex modems satisfy 
CCITT telecommunications recommena- 
ations of V.27 ter, 1.4 and the binary 
signaling requirements of T.30. 

The small size and low power con- 
sumption of the RO6MFX allows flexibility 
in creating customized modems for spe- 
cific packaging and functional require- 
ments. It operates at soeeds of 9600, 7200, 
4800, 2400 and 300 bps, and satisfies 
CCITT telecommunications recommend- 
ations of V.29, V.27 ter, V.21, 1.3, T.4 and 
binary requirements of T.30. 

And to prove we're not all talk, 
Hamilton/Avnet and Rockwell stand 
behind all MONOFAX quality products 
with a five-year warranty. 

Just say the word and Hamilton/Avnet 
can deliver any of the MONOFAX pro- 
ducts immediately or just-in-time for 
delivery. 

For the nearest Hamilton/Avnet loca- 
tion, call toll free: 1-800-442-6458 ( 1-800- 
387-6879 in Canada; 1-800-387-6849 in 
Ontario and Quebec). 


Hamiltonia.Aynet 
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Integrated Circuits 


Nubus interface chip set 
reduces development time 


The SN74ACT2440 (ACT) and 
SN74BCT2420 (BCT) are a 2-chip 
set for interfacing to the Nubus. 
The ACT is a 82-bit Nubus control- 
ler, and the BCT is a 16-bit Nubus 
transceiver. One ACT and two 
BCTs implement a 32-bit master/ 
slave interface that conforms to the 
IEEE P1196 specification. You can 
organize the ACT’s input and out- 
put signals into five groups: Nubus 
status outputs, master/slave inputs, 
data/address interface control, byte 
decode, and Nubus ecard-slot sig- 
nals. The status outputs provide 
buffered Nubus signals. The mas- 
ter/slave inputs control the master 
and slave state machines. The mas- 
ter state machine initiates bus lock- 
ing and unlocking, performs arbi- 
tration, and provides status bits for 
cycle control. The slave state ma- 
chine monitors the Nubus status 
and notifies the local board when 
the Nubus addresses it. The data/ 


address interface control provides 
buffered signals for multiplexing 
and demultiplexing the data/ad- 
dress lines. The byte-decode func- 
tion differentiates the various 
Nubus cycles. The BCT has a com- 
parator for slot identification, and 
three 16-bit I/O ports. Both chips 


come in 68-pin packages. The ACT 
sells for $24; the BCT costs $13.33 
(1000). 

Texas Instruments, Semicon- 
ductor Group (SC 850), Box 
809066, Dallas, TX 75380. Phone 
(800) 232-3200, ext 700. 

Circle No 551 


Packet-communications-controller IC 
includes USART and memory controller 


Combining a data-link controller 
(DLC), a universal synchronous/ 
asynchronous receiver/transmitter 
(USART), and a dual-port memory 
controller (DPMC) in a single IC, 
the Am79C401 Integrated Data 
Protocol Controller (IDPC) pro- 
vides a platform for intelligent 
ISDN, X.25, SNA, and LAN com- 
munication processing. The chip 
supports HDLC, SDLC, LAPB, 
LAPD, and DMI communication 
protocols at a maximum data rate 
of 2.048 bps. It doesn’t support the 
Bisyne protocol, however. The 
chip’s hardware implements certain 
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HDLC Layer-2 functions, such as: 
short- and long-packet checking, re- 
ceived-packet length counting, Flag 
and Abort or Flag and Mark Idle 
generation and checking, bit-resi- 
due handling, and zero-bit inserting 
and deleting. The chip operates 
with no wait states when used with 
a 12.5-MHz 80188 pP. The DLC 
provides the packet network inter- 
face, and the USART provides a 
terminal interface. The chip’s 32- 
byte receive FIFO buffer and 16- 
byte transmit FIFO buffer have 
DMA handshake capabilities. You 
can program the serial interface to 


run in either nonmultiplexed or 31- 
time-slot multiplexed mode. The 
chip comes in a 68-pin PLCC or 
LCC package and costs $20.52 
(100). The Am79LLD401 Low- 
Level Driver software package pro- 
vides a common interface to higher 
layers of software and costs $18 
(100). The ITC board, a plug-in, PC- 
compatible evaluation board, costs 
$1750. 

Advanced Micro Devices, Box 
3453, Sunnyvale, CA 94088. Phone 
(800) 538-8450. TLX 346306. TWX 
910-339-9280. 

Circle No 550 
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Sorry, no checks 
for Intel ICE. 


> Supports the new 16 MHz 80C186 and 80C188 as well as other Intel CPUs 
at full speeds with no wait states 


P VALIDATE/Soft-Scope is a complete in-circuit source level debugger that 
shows variables, data structures and assembly instructions 


P VALIDATE/Soft-Scope has in-circuit source level debug capability in 


286 protect mode 


> Tool chain supports Microsoft C 
(Also other versions of C and Pascal, FORTRAN, PL/M, Assembler, Jovial) 


> Add processor support by merely adding emulator board and probe module 
> Has unlimited breakpoint capability 


> Over a megabyte of overlay memory is available 


Just because you've bought one 
of those great Intel chips is no reason 
to buy Intel development tools. 

Why? Because Applied 
Microsystems is better. That's a fact. 
Our checklist proves it. 

Intel chips are state-of-the-art, 
but their development tools aren't. 
Compared to ours, Intel's ICE is lim- 
ited, slow and awkward. 

If you want to design, debug 
and integrate your target system faster, 
easier and more completely, you need 
to turn to Applied Microsystems. [ts 
the only comprehensive solution in 
the business. Which includes not only 
the most complete and most reliable 


In Europe contact Applied Microsystems Corporation Ltd., Chiltern Court, High Street, Wendover, Aylesbury, Bucks, HP22 6EP, United Kingdom. 


Call 44+0)-296-625462. 


In Japan contact Applied Microsystems Japan, Ltd., Nihon Seimei Nishi-Gotanda Building, 7-24-5 Nishi-Gotanda Shinagawa-K U, Tokyo T 141 Japan. 


Call 03-493-0770. 
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tool chain, but also all the help you 
need from our field applications engi- 
neers and sales engineers. 

Whats more, we keep adding 
more checks to our list. Like dynamic 
trace that lets you review performance 
while the target is still running. And 
we use an SCSI interface that down- 
loads code at disk speeds 20 times 
faster than RS232 connections. We 
offer performance measurement 
capability without making you spend 
an extra $10,000. 

As you can plainly see, there's 
only one development environment 
really worth checking out. 

To find out more, call toll free 


(800) 426-3925. (In Washington 
(206) 882-2000.) Or write Applied 
Microsystems Corporation, P.O. Box 
97002, Redmond, Washington, USA 
98073-9702. 


‘ih 


Applied 
Microsystems 
Corporation 
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Integrated Circuits 


Token-bus-controller IC 
simplifies MAP-network interfaces 


In conjunction with the company’s 
SAB82511 token-bus modem, the 
SAB82510 token-bus controller im- 
plements a 1M-, 5M- or 10M-bps 
carrierband network interface that 
conforms to the [EEE-802.4 stan- 
dard. As a result, the device is suit- 
able for use in equipment that con- 
nects to MAP (Manufacturing Auto- 
mation Protocol) or Proway factory- 
automation networks. You can also 
operate the controller at 20M bps 
on a fiber-optic link and interface 
it to a broadband modem. 

The SAB82510 performs OSI- 
model layer-2 MAC (media access 
control) functions. It communicates 
with a host-system processor via 
shared memory and employs a set 
of high-level commands that you 
ean link as chained command 
blocks. To maximize throughput, it 
has a 10-channel on-chip DMA con- 
troller that supports the command 


SEMENS 2 
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block chain, four prioritized levels 
of transmit-frame data chain, four 
prioritized levels of receive-frame 
data chain, and the IEEE-802.4 im- 


Delta codec meets requirements 
for military communications 


Meeting the requirements of the 
NATO Eurocom D1-IA8 specifica- 
tion, the FX619 full-duplex, single- 
- chip CVSD (continuously variable 
slope delta) codec is suitable for use 
in a variety of military communica- 
tions systems. It can be used in data 
mutiplexers, switches, and tele- 
phones. Because it includes both en- 
coder and decoder sections, as well 
as the audio filters that are required 
on the encoder input and decoder 
output, the device can significantly 
reduce component counts, particu- 
larly on multichannel line cards. 
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You can program the delta codec’s 
sampling rate to 16k, 32k, or 64k 
bps. An on-chip oscillator that re- 
quires a 1.024-MHz crystal provides 
the timing for the device’s 
switched-capacitor filters and 
CVSD modulator and demodulator. 
You can also use an external clock 
to sample in the 8k- to 64k-bps 
range. For multiplexer applica- 
tions, an enable input allows you 
to enable or disable the encoder sec- 
tion of the device. You can program 
the device to perform either a 3-bit 
or a 4-bit companding algorithm. 


mediate response (request-with- 
response) mechanism. It also has a 
real-time-clock feature that lets you 
synchronize token-bus stations to 
real time to within 2-msec accuracy. 

The controller’s host interface is 
pin-programmable: It can operate 
on an 80186 or a 68000u.P bus. How- 
ever, the shared-memory communi- 
cation scheme lets you interface the 
device to other pPs. The CMOS 
SAB82510 operates from one 5V 
supply. It comes in a 68-pin plastic 
leaded chip carrier and costs $94 in 
sample quantities. 

Siemens AG, Zentralstelle fiir 
Information, Postfach 103, 8000 
Munich 1, West Germany. Phone 
(089) 2340. TLX 5210025. 

Circle No 570 

Siemens Components Inc, 2191 
Laurelwood Rd, Santa Clara, CA 
95054. Phone (408) 980-4500. 

Circle No 571 


The chip comes in a 22-pin ceramic 
DIP or a 28-lead ceramic surface- 
mount package. It operates over 
—40 to +85°C, is processed to 
MIL-STD-883C requirements, and 
sells for £20 (1000). 

Consumer Microcircuits Ltd, 1 
Wheaton Rd, Witham, Essex CM8 
3TD, UK. Phone (0376) 513833. 
TLX 99382. 

Cirele No 553 

Mx-Com Inc, 4800 Bethania Sta- 
tion Rd, Winston-Salem, NC 
27105. Phone (919) 744-5050. 

Circle No 554 
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Integrated Circuits 


Switched-capacitor filters 
operate with 7-M Hz clock frequencies 


The LTC1064 contains four 
switched-capacitor-filter building 
blocks. Each block operates with an 
external clock and three to five ex- 
ternal resistors to realize second- 
order lowpass, highpass, bandpass, 
and notch filters. The center fre- 
quency can range from 0.1 Hz to 
100 kHz at a circuit Q of 10. The 
center frequency can be extended 
to 140 kHz when the circuit Q is 
less than 5. The input frequency can 
range as high as 500 kHz. You can 
realize eighth-order filters with the 
IC by cascading all four second- 
order sections. The IC lets you de- 
sign any of the classical filters, such 
as Chebyshev, Butterworth, Cauer, 
and Bessel filters. It can operate 
at a clock frequency as high as 7 
MHz and from power supplies that 
range from +2.37 to +8V. The chip 
has three modes of operation: mode 
1 allows all sections to operate with 
a clock-frequency-to-center-fre- 
quency ratio (f¢.K/fo) of 50:1; mode 
2 lets all the sections operate with 
an fco.xK/fo equal to 100:1. Mode 3 
permits you to operate two sections 


with an fo,K/fo of 50:1 and the 
other two sections with an fco.x/fo 
of 100:1. The clock feedthrough is 
typically 0.2 mV rms for clock fre- 
quencies less than 1 MHz. The IC 
comes in a 24-pin plastic or ceramic 


Frequency (kHz) 


DIP and costs $8.40. Delivery is 
from stock to 6 weeks. 

Linear Technology Corp, 1630 
McCarthy Blvd, Milpitas, CA 
95035. Phone (800) 637-5545. 

Circle No 567 


Modem processor implements networking 
protocol for error-free communication 


The SC11013/SC11006 is a chip set 
that implements the Microcom Net- 
working Protocol (MNP) in a 2400- 
bps modem. The chip set provides 
two modes of operation. The direct 
mode allows the modem to function 
as a standard 2400-bps, Hayes- 
compatible modem. In the autoreli- 
able mode, the modem can commu- 
nicate with modems that don’t have 
the MNP implemented. After the 
modem-handshake sequence is com- 
pleted, an answering modem looks 
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for the protocol characters from the 
originating modem. If the modem 
detects the error-correction charac- 
ters within 8 sec, the MNP begins 
to control data transmission. If the 
characters are not detected, the mo- 
dem makes a normal connection. 
The MNP protocol eliminates the 
need for both the transmitter and 
the receiver to run the same block- 
transmission protocols. You can 
connect any system to a modem and 
automatically send error-free data. 


In addition, the protocol com- 
presses data, offering rates to 2900 
bps with a 2400-bps modem. To im- 
plement the MNP in a standard mo- 
dem, you'll need an 8k x 8-bit static 
RAM; an 8530-type USART; and 
the following logic circuits: a 4053, 
T4HC08, 74LS74, and 74HC27. The 
chip set alone costs $33.50. 

Sierra Semiconductor, 2075 N 
Capitol Ave, San Jose, CA 95132. 
Phone (408) 263-9300. TLX 384467. 

Circle No 552 
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Integrated Circuits 


Quad-driver power switch has 
on-chip current and thermal protection 


The CA3262 quad-driver power 
switch is a bipolar device for inter- 
facing logic signals to high-current 
resistive or inductive loads. It con- 
tains four independent driver cir- 
cuits that can switch output cur- 
rents greater than 700 mA. The 
chip has four 2-input logic circuits 
that connect to open-collector out- 
put transistors. The inputs to the 
device can be either CMOS or TTL 
compatible. Each output transistor 
has a metallic current sensor that 
develops a voltage proportional to 
the current. The voltage is ampli- 
fied and fed back to a current- 
limiting amplifier in the transistor’s 
base. The feedback limits the out- 
put current to between 0.7 and 
1.5A. The maximum saturation 
voltage is 0.6V at 700 mA. In addi- 
tion, each output transistor has a 
temperature-sensing diode that 
thermally limits the output current 
whenever the transistor’s tempera- 


ture exceeds 150°C. Each output 
transistor connects to internal 
clamp diodes to limit inductive tran- 
sients. You can connect the open- 
collector outputs to supply voltages 
ranging to 35V de. The chip comes 


in either a 16-lead plastic DIP or a 
28-lead PLCC and costs $2.87. 

GE Solid State, Box 2900, Som- 
erville, NJ 08876. Phone (201) 685- 
6713. 
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Static RAMs have on-chip address 
and data latches for pipelining 


The TR9C1640 and the TR9C1643 
are 16k x4-bit static RAMs that 
contain address and data latches. 
The address latch frees the system- 
address bus after the device is en- 
abled, and the transparent data 
latch gives your system extra time 
to accept previously fetched data 
while the static RAM executes a 
new read cycle. The static RAMs 
employ a common bus for the four 
data I/O lines. The TR9C1640, 
which comes in a 22-pin DIP, has 
two control lines: E (enable) and W 
(write). The falling edge of the en- 
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able signal initiates a memory cycle 
and freezes the address in the static 
RAM’s address registers. After this 
falling edge on the E input, your 
system can change the state of the 
address lines without affecting the 
current memory cycle. Pipelined 
memory systems frequently need 
this extra latitude on address-line 
timing. During a TR9C1640 write 
cycle initiated by the write-control 
line, the static RAM drives the data 
I/O lines until W is asserted. The 
assertion of W causes conflicts in 
some systems, so the TR9C1642 in- 


cludes the G control line, which 
gives you an extra way to shut off 
the static RAM’s output drivers. 
The G output-enable command adds 
an extra pin, so the TR9C1643 
comes in a 24-pin DIP. Both static 
RAMs come in 25-, 35-, and 45-nsec 
versions that cost $15.75, $12.75, 
and $9.25 (1000), respectively. 
Triad Semiconductors Inc, 5575 
Tech Center Dr, Suite 120, Colo- 
rado Springs, CO 80919. Phone 
(719) 528-8574. FAX 719-528-8875. 
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Part No. 


X9103 10K Q 
X9503 50K Q 
X9104 TOOK 2 


£2POT is a trademark of Xicor, Inc. 


n particular, I'm interested in the following Xicor 
C1 E-POT digitally controlled potentiometers [1 256K CMOS E2PROMs 


Ci Serial 1/0 EPROMs and NOVRAM 2 NOVRAMs 
CO AK/6K/64K E2PROMS 2 1 MEGABIT CMOS 
[256K NMOS E2PROMs E?PROMs 

I Please send me a FREE XICOR Data Book 

1 Please have your representative give me a call EDN-14A : 


home : SS ESS 


WY Se Se 


slephone No. 2 ; 


«CORK, ING., 651 Buckeye Court, Milpitas, CA 95035 
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Part No. Organization Part No. Organization 
X2402 256 x 8 X2804A 512 x 8 
X2404 512 x 8 X2816B 2K x 8 
X24C04 512 x 8 X2864A 8K x 8 
X24Cl6 2048 x 8 X2864B 8K x 8 
X2444 16 x 16 X2864H 8K x 8 

X28256 32K x 8 

X28C256 32K x 8 


Gur CMOS E27PROM modules 
get you to market ahead 
of schedule. 


Chances are, your next-generation 
products call for more memory. And 
for less dependence on older, electro- 
mechanical devices like disks and 
tape drives. So you’ve been waiting 
for larger semiconductor memory 

to come along that offers a more 
reliable alternative. 

Now it has. With Xicor’s 1 Mega- 
bit E2PROM modules, there's no more 
waiting to get your next memory- 
intensive products off the drawing 
board. And out to your customers, 
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where they can start generating 
revenue sooner. 

Comprised of four Xicor-made 
256K CMOS E2PROMs, these mod- 
ules have the future built right 
in. Their 32-pin dual-in-line 
packaging is pin compatible with 
our upcoming monolithic CMOS 
megabit parts. So you'll be able to 
upgrade in the near future without 
any redesign effort. While realizing 
significant cost reductions over our 
already price-competitive 1 Megabit 
modules. 

Like all Xicor E27PROMs, these 
CMOS modules can shorten design 
cycles, too. They’re 5V only, non- 
volatile devices, configured in a 
convenient 128K x 8 organization. 
Plus they include JEDEC-approved 
Software Data Protection, which 
prevents inadvertent writing to the 
device during power-up, power- 
down or any unexpected condition. 
This feature eliminates the need 


for external hardware protection. 

And for help in hitting your 
market window, you can count on 
Xicor. To date, we've shipped over 
30 million 5V only E2PROM 
products—more than any other 
E2 manufacturer. We back the mod- 
ules with onsite technical design sup- 
port. The modules are available in 
commercial, industrial and military 
temperature ranges. 

So if you’re moving to the mega- 
bit E2PROM level—especially for 
low power, portable or harsh envi- 
ronment applications—get an early 
start. Call Xicor at (408) 432-8888 
today, or write: Xicor, Inc., 851 
Buckeye Court, Milpitas, CA 95035. 
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Video- and system-controller IC promises 
low-cost 16 /32-bit color computers 


With the company’s 68070 pP or 
other 68000-family wPs, the 66470 
video-and system-controller IC 
forms the nucleus of a 16/32-bit 
color computer. The device incorpo- 
rates a dynamic-RAM controller, 
display-control logic, a pixel accel- 
erator, and an interface for an op- 
tional image coprocessor. Its sys- 
tem-controller functions include re- 
set, address decoding, interrupt, 
and DTACK-generation logic, plus 
a watchdog timer. 

The on-chip address decoder pro- 
vides chip-select lines for as much 
as 1.5M bytes of video/system 
RAM, 0.5M bytes of ROM, and 1k 

byte of peripheral I/O space. You 
can configure as much as 1M byte 
of the RAM as video memory to 
provide 768 x 560-pixel, 16-color or 
384 x 280-pixel, 256-color displays. 
Lower screen resolutions are also 


possible. You can program the 
video start address anywhere 
within the video RAM, configure 
the video RAM for logical or physi- 
eal screen modes, and generate 
screens with colored borders. You 
can also achieve a variety of special 
effects, including horizontal and 
vertical smooth scrolling, and you 
can divide the screen into a number 
of horizontal subscreens. The on- 
chip pixel accelerator speeds pixel 
manipulation. 


The 66470 provides a digital out- 
put for an external D/A converter 
or color look-up table; its timing is 
compatible with European, Japa- 
nese, and US TV and Teletext stan- 
dards. You can also operate the 
video RAM as a frame grabber. The 
chip comes in a 124-pin, quad flat- 
pack, surface-mount package. Sam- 
ples cost $50 (100). Functionally en- 
hanced production parts will be 
available during 1989 at $25 (100), 
and, by 1991, the 68070/66470 chip 
set should sell for around $30 in 
high volume. 

Philips, Components Div, 5600 
AM Eindhoven, The Netherlands. 
Phone (040) 757189. TLX 51573. 

Circle No 555 

Signetics Corp, 811 E Arques 
Ave, Sunnyvale, CA 94088. Phone 
(408) 991-2000. 
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Interface chip eases the development 
of Micro Channel add-in boards 


The MC194C18 Micro Channel In- 
terface Circuit (wCIC) is a CMOS 


device that simplifies the design of _ 


plug-in boards for IBM PS/2 com- 
puters. The 68-pin IC implements 
all of the mandatory functions of the 
Micro Channel bus, as well as a 
number of optional functions. To 
support the Programmable Option 
Select (POS) function, the IC pro- 
vides the signals needed to place 
the card ID data on the bus. Three 
additional POS registers implement 
the mandatory bits defined by IBM. 
The chip supports two independent 
DMA channels from the plug-in 
board. After arbitrating on the bus 
for a DMA eycle, the chip allows 
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single- or multiple-cycle (burst) 
data transfers. The chip includes a 
local bus-arbitration circuit, which 
simplifies the implementation of a 
shared-memory function on an 
adapter board. It also features an 


interrupt interface that lets you 
map four user-interrupt sources, in 
one-to-one or many-to-one fashion, 
to four interrupt-request signals on 
the bus. You can use an on-chip 
timer/frequency generator as a fifth 
interrupt source. The chip supports 
both asynehronous and synchronolls 
extended cycles. It also has a pro- 
grammable wailt-state generator, 
which simplifies the interface to 
slow memory or I/O peripherals. It 
costs $8.85 (1000). 

Standard Microsystems Corp, 35 
Marcus Blvd, Hauppauge, NY 
11788. Phone (516) 273-3100. FAX 
916-273-3123. 
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All the speed you need for clearer signals, more 
resolution. Picture this: one source for all the high- 
speed op amps you'll ever need. Look.. .it’s Harris. 

We offer a broad performance range of monolithic 
ICs — all developed with our high frequency Dielectric 
Isolation process. And all optimized for the bandwidths, 
slew rates, and low noise that accurate signal repro- 
duction demands. 

Harris’ new HA-2544 combines high slew rate, wide 
bandwidth and low supply current to produce exceptional 
color video signals. It’s a superior performer in almost any 
imaging or display application. 

Fast Harris one-chip op amps are the versatile and 
reliable alternative to discrete designs and expensive 
hybrids. Use them as building blocks for radar, guidance 
systems, CATV and video CCTV and signal conditioning 
in other applications — data acquisition, commun 
cations, medical electronics. 


Our op amps come ina variety of popular packages, 


©1988, Harris Corporation 
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including PLCCs, and 
temperature ranges from 
commercial to military. All 
devices are available screened — 
to MIL-STD-883. 

High-speed Harris Op Amps 


_ _It's Free. 


HA-2541 


*Slew Rate 


300 Vius 40MHz 
**Gain Bandwidth Product 


Harris op amps: when speed is what you need. 
For more information, contact Harris Systems Ltd., 
Semiconductor Sector, Eskdale Road, Winnersh, 
Wokingham, Berks, RG11 5TR, England. 


Phone 0734-698787. 


HARRIS 


UL) =SEMICONDUCTOR SECTOR 


HA-5190 200Viys 150 MHz 
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» Ask For Our Wall Chart 
Of Analog/Digital Solutions. 


Integrated Circuits 


Dual full-bridge PWM motor drivers 
provide bipolar drive in a single package 


The UDN2916B and UDN2916EB 
are dual full-bridge, motor-driver 
ICs. Each device has two full 
bridges with clamping and flyback 
diodes for protection against induc- 
tive loads. Internally generated de- 
lays prevent crossover currents 
from flowing when the current di- 
rection is switched. Self-resetting, 
internal thermal-protection cir- 
cuitry disables the outputs when- 
ever the chip’s temperature ex- 
ceeds 160°C; the circuitry re-en- 
ables the outputs at 150°C. Each 
bridge has its own independent 
PWM circuitry and is capable of 
sustaining 45V. Under PWM con- 
trol, each bridge can furnish con- 
tinuous output current as high as 
+750 mA and start-up current of 


+1A. The output-saturation volt- 
age is less than 1.8V (source plus 
sink) at an output current of +500 
mA. The maximum output current 


Interface chip set meets 
CCITT V.35 and BELL 306 specifications 


The XR-T3588 and XR-T3589 com- 
prise an interface chip set that con- 
forms to the CCITT V.85 and Bell 
306 specifications. The set permits 
communications between data-ter- 
minal equipment (DTE) and data- 
communications equipment (DCE) 
at rates from 48k to 10M bps. The 
XR-T3588 has three independent 
transmitters, which employ an in- 
ternally temperature-compensated 
voltage source in order to meet the 
pulse-shape and offset require- 
ments of the V.35 spec. The XR- 
T3589 contains three independent 
line receivers, which convert differ- 
ential signals to TTL-compatible 
outputs. The line receivers meet 
the V.35 noise and common-mode 
specifications. To meet the line- 
impedance specification, the chip 
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set requires external termination 
resistors. Each IC has two TTL- 
compatible inputs, which can power 
down individual transmitters or re- 
ceivers in applications that don’t re- 
quire three channels. The transmit- 
ter comes in a 14-pin DIP, and the 


for each bridge is set by an external 
reference voltage and an external 
sense resistor. A digital phase input 
controls the direction of the motor- 
winding current flow. Both devices 
operate over —20 to +85°C. The 
UDN2916B comes in a 24-pin plas- 
tic DIP and dissipates 3.125W at 
25°C. The UDN2916EB comes in a 
44-lead plastic leaded chip carrier 
for surface mounting and dissipates 
4.16W at 25°C. The UNN2916B 
costs $2.09; the UDN2916EB is 
$2.41 (1000). Delivery is eight to 12 
weeks ARO. 

Sprague, Semiconductor Group, 
Box 2036, Worcester, MA 01613. 
Phone (508) 853-5000. FAX 508 
853-5049. 
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receiver comes in an 18-pin DIP. 
The chip set costs $4.18 (5000). 

Exar Corp, 2222 Qume Dr, Box 
49007, San Jose, CA 95161. Phone 
(408) 434-6400. FAX 408-943-8245. 
TWX 910-339-9233. 
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Integrated Circuits 


Bidirectional FIFO buffer provides 
full-duplex asynchronous communication 


The 67C4701 is a 512 8-bit FIFO 
buffer that exchanges data bidirec- 
tionally between devices that use 
different data rates. It provides 
full-duplex asynchronous communi- 
cation between two CPUs operat- 
ing in a multiprocessing mode or be- 
tween a CPU and a peripheral de- 
vice. It can accept and transfer data 
asynchronously and simultaneously 
at data rates ranging from 0 to 16.7 
MHz. The FIFO buffer is based on 
a dual-port CMOS RAM cell con- 
taining two 512x9-bit FIFO buff- 
ers. The ninth bit is reserved as a 
framing or parity bit. Each port 
writes into one FIFO buffer and 
reads from the other one. A byte- 


detect feature compares the value 
of the bytes being read with a pre- 
programmed 8-bit value in an inter- 


nal register. When the two values 
match, the device generates an in- 
terrupt that indicates a byte detect. 
The chip also generates framing 
bits as a means of identifying spe- 
cific data or command blocks. This 
feature reduces the overhead re- 
quired to search the FIFO buffer 
for desired information. Program- 
mable almost-full and almost-empty 
flags let you tailor the flag positions 
for individual systems. The IC 
comes in a 28-pin plastic DIP and 
costs $42.50 (100). 

Advanced Micro Devices Inc, 
901 Thompson Pl, Box 3453, 
Sunnyvale, CA 94088. Phone (408) 
732-2400. Circle No 563 


Windows-controller IC 
manages windows on graphic LCD 


The CY825 Windows Controller 
creates and manages windows on 
graphic LCD displays having a 
resolution of 240 x 128 pixels. You 
can select any of more than 200 de- 
fault or built-in window functions 
with a single command. You can 
write both text and graphics into 
the current windows; they offer 
automatic cursor management, clip- 
ping, and scrolling. You can write 
text and graphics independently, 
erase them, or overlay them in a 
single window, or you can write 
text to one window and graphics to 
another. You can define windows 
within windows. By simply specify- 
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ing the heights of the bars as argu- 
ments, you can generate bar 
graphs. A plotting feature lets you 
plot a graph in a specific window. 
Another feature generates logic 
waveforms from six digital-input 
pins. The device has both parallel 
and serial TTL interfaces, and you 
can attach it to the company’s 
CY233-LINC Local Inteigent Net- 
work Controller, which lets you 
connect as many as 255 LCD dis- 
plays to asingle serial I/O port. $75. 
Cybernetic Micro Systems, Box 
3000, San Gregorio, CA 94074. 
Phone (415) 726-3000. TWX 910- 
330-5842. Circle No 560 
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Finally ... PRECISION IN 
UREACE MIOUNT DEVICES 


Yes, finally! Precision in a sma 
package. 


PMI's precision bipolar analog 
and CMOS converter product 
line is now offered in SMD. 
Write for our SMD brochure 
which lists the availability of 65 
devices in various surface 
mount packages. 


PMI's precision SMDs are 
available in commercial and 
industrial temperature ranges. 
The surface mount offerings 


include SO, SOL, LCC, and PLCC 
versions. 


To get your SMD brochure, 
circle the reader service number 
or call... 1-800-843-1515. 


You'll also receive a free copy of 
our new 1988 Data Book! 


Precision Monolithics Inc. 


A Bourns Company 


Santa Clara, California, USA 
408-727-9222 
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Two-chip set provides Micro Channel 
interface for memory boards 


The EL2010 is a 2-chip set that pro- 
vides an interface for 16-bit mem- 
ory-expansion boards for the IBM 
PS/2 Micro Channel bus. The chip 
set supports as much as 16M bytes 
of memory and allows you to mix 
256k- and 1M-byte dynamic-RAM 
chips. The two chips contain identi- 
eal circuitry and perform compli- 
mentary functions. One chip per- 
forms memory-address multiplex- 
ing, translational RAM control, and 
address comparison for two serial 
I/O ports and one parallel I/O port. 


You can designate the serial ports 
as COM2 to COMS8, and the parallel 
port as LPT2 or LPTS3. The parallel 
ports are automatically directed to 
the proper channel when the soft- 
ware selects LPT2 or LPT3. The 
other chip handles timing and con- 
trol signals. The control signals in- 
clude memory-control lines, parity 
control and checking, data-buffer 
enabling, Micro Channel status 
feedback, and I/O-control lines. 
Both chips contain a full comple- 
ment of POS registers, which are 


written to when the host initializes 
the card. To avoid conflicts, each 
chip responds to different read com- 
mands from the POS registers. The 
host can enable, disable, and reas- 
sign optional onboard ROM under 
software control by using the POS 
registers. The chip set provides two 
selectable, authorized board-ID 
codes. $35 (1000). 

Edson Laboratories Inc, 9 
Spring St, Waltham, MA 02154. 
Phone (617) 647-9300. TLX 853664. 
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Wouldn't you like to reduce the overa 
height of your appliance by 


At the same time, you can also save 
14% volume in your battery compart- 


ment and reduce the battery weight by 
18%. 


VARTA Ni-Cd button cells offer you the 


Excellent Price/Performance Ratio, Low 
Self-Discharge, Rugged Construction, 
High Charging Efficiency and Good Load 


Performance of VARTA Ni-Cd button cells 
equip your product with a much higher 


optimum wh/I and wh/kg, making space 
available for promotional extra-features. 


degree of market acceptance. 
Order your test-samples now! 


Bulky casing by using Ni-Cd round-cells. 


VARTA Ni-Cd button-cells are always 
right for attractive slim-line designs. 


VARTA Batterie AG - Am Leineufer 51 

3000 Hanover 21 - W.-Germany 

VARTA Batteries Inc. - 300 Executive Boulevard 
Elmsford - N.Y. 10523-1202 - USA 

VARTA Batteries Pte. Ltd. -PO.Box 55 


Bedok North Post Office - Singapore 9146 CIRCLE NO 47 


The world’s largest battery only manufact 


Who offers you the broadest 
line of power semiconductors... 
Darlington, FETMOD; MOSBIP — 


SCR diode modules, 
rectifiers and thyristors? 


Powerex gives you what no one else does. Our one-source convenience and compatibility eliminate multi-source 

doubt. Our off-the-shelf availability means just-in-time delivery, instead of back-order delays or high inventory costs. 

We'll provide engineer-to-engineer phone conversations for an unbiased view of application needs and alternative _ 

- component solutions. Best of all, POWEREX gives you leading-edge technology, rather than last-generation GbSoIes- 
cence. Take a look. 


Only? -< offers you such a broad line of Only EPE® can provide a modular solution for all 
scuaneed power semconductor modules, including the key power components from logic interlace devices, 
next generation FETMOD and cascade or cascode input rectifiers and DC regulating components to the 
MOSBIP. rated at 8-300 A, 50-1,000 V for applications output power stage. POWEREX now offers the world’s 
up to 100 kHz. | widest array of input power stage thyristor and diode 
modules. Ratings of 20-800 A, with Vprm/Verm from 400 
to 3000 V. Circuit configurations include Single device, 
Phase-Leg, Three Phase Bridge and Center lap in 
common cathode or common anode configuration. 


Recent additions to the product line are a family of 
Center Tap fast recovery diodes rated at 20-100 A up to 
4200 V, anew compact 150 A/1600 V Dual thyristor 
module, and a new 1200 V/300 A GIO thyristor module. 


Only POWEREX Only POWESE™ offers you all this. For product literature, 
nia etch triacs and SCRs as part of the broadest line call POWEREX at 1-800-451-1445, Ext. 300. (In New York, 
of power semiconductors available. 315-457-9334.) For application assistance, call 412-925- 

ae aes 7272, or write POWEREX, Inc., Hillis Street, Youngwood, 
PA 15697. 


, ‘offers '§ YOU more advanced Darlington 


including Application Specific (ASM") 
mols, Single oh -Phase-Leg, H-Bridge, Three 
Phase, Chopper and Common Emitter, 5-600 A, with 


Verv sus) from 200 to A400 V. 
TASMEREX 


Joint Venture Corporation of Westinghouse, GE and Mitsubishi. 
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THE TECHNOLOGY > 
JU CAN BANK ON. 


To be perfectly honest, we didn’t invent the concept that says high integration 
quals high profit. But as you can see from the application diagram on this page, 
e definitely perfected it. With our Triple Technology,"a process that allows you 
» combine E; digital, and analog functions on the same chip. And, create higher levels 


of integration than ever before. 
COP800 : ; 
te In this case, our customer's last product 
CORE) was a medical instrument the size of a paper- 
back, with 70 different components. By 
combining a sophisticated 8-bit controller, 

ROM RAM, ROM, A/D converter, and 256 bytes of 
EEPROM on the same chip, we helped them 
shrink the same instrument to the size of 
a matchbox. And cut the costs just as 
dramatically. 


(64B) 
LCD CONTROLLER As a result, they have a product that 
oa sets new standards for the industry. And for 
es their shareholders. And by working closely with 


A/D CONVERTER 
(12 BITS) 


(256 BITS) their designers, we were able to create this 
one-chip solution with standard cells from our 
library. In fact, our customer only had to design 
about 200 gates of logic using our standard 


I/O PORTS 


KEYBOARD ee 
re INTERFACE digital cells. 
“CONTROL AND Turnaround time from code to first 
ANALOG FUNCTIONS silicon was only 18 weeks. And because of our 
J aot development tools and mixed-mode simulation 
ingle chip measurement and control system, integrating several ae ~ 
EEPROM, analog, and digital functions. (MIXsim"), the first prototypes worked. 


Of course, this is only one example. With 250 digital, 50 analog, and over 
EEPROM cells in our library, we can create literally thousands of combinations. 
Juding Analog/E? E’/Digital, Analog/Digital, and E’/Analog/Digital. For every 
lication you can imagine. And we can execute them all in high perliormance CMOS. 

So. no matter what you’re designing, call or write for our complete library 
-d. And we'll show you a combination you can always bank on. Your ideas and our 


: 4". Sierra Semiconductor 
“yy” Triple Technology"In CMOS. 


2075 North Capitol Avenue, San Jose, California 95132. Telephone (408) 263-9300 
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Our sockets are designed to get solidly 
into contact and stay in contact. No matter 
what the outside influences. Pop-out is 
mm simply not a problem. 


Controlled contact 
interface angle 

in AMP HPT sockets 
ensures positive 
chip carrier retention. 
Our exclusive removable 
housing allows direct 
inspection of solder 
joints, and fast 
repair/replacement 
of contacts. 


AMP is a trademark of AMP Incorporated. 
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The contacts are High Pressure Tin, a 
AMP proprietary design which creates 
very high normal forces—a minimum + 
200 grams per contact—for maximum 
retention and reliable interconnection, 
Short-signal-path contacts float in the 
housing to accommodate thermal 
expansion. 

Two basic styles of sockets are ava 
able: square or 32-position rectangula, 
EPROM and SO-J. Both come in sold 


ail or surface mount versions and feature pc board both fast and simple, i 
ersior ple, ideal for Call the AMP Informati 
‘Il the important details. Tin-over-nickel hand or tube-loaded robotic insertion. at 1-800-522-6752 for Sane oe ve 


lating is applied after the contacts are And the high pi 

) pin counts make very PLCC Sockets. AMP Incorporated 
armed, to assure full plating. We’ve effective use of real estate. Harrisburg, PA 17105-3608 . 
uilt in visual indicators for locating pin : : 


, and polarizing to aid correct insertion. 
Orientation holes in the 94V-0 housing 
oor make registration to the ANi | interconnecting ideas 


Seven socket 


" sizes are available, 
with caccier extraction 


tools provided for each size. 
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The IDT 75C48 and 75C58 8-bit 
Flash A/D Converters, manufac- 
tured using IDT’s CEMOS™ process, 
are pin and function compatible 
with the industry standard yet pro- 
vide higher speeds, lower operat- 
ing temperatures, and greater 
reliability. 

50% Faster. Uses Half the Power 
of Bipolar. The IDT 75C48 and 75C58 

‘run at a record breaking 30 MHz. 
The small signal input bandwidth 
exceeds 100 MHz. And with a50% 
power savings over bipolar, your 
system runs cooler and more 
reliably. 


Higher Reliability. The IDT 75C48 
and 75C58 use IDT’s on-chip Error 
Detection and Correction circuitry 
(patent applied for) to ensure that 
your data is not corrupted. No more 
missing codes over all temperature 
and voltage extremes. 


Full-Speed Performance. The 
IDT 75C48 and 75C58 signal to 
noise ratio (SNR) at 30 MSPS 
clock rate and 10 MHz analog input 
frequency is greater than 40dB over 
the full temperature range and 
power supply extremes. That’s more 
than a *2LSB accuracy improve- 
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Call For More Information 

If you have questions concerning 
price and availability, or need tech- 
nical information call our Marketing 
Hotline at (408) 492-8229. 


If you need literature, call (408) 
492-8225 and we’ll send you 
a FREE copy of the IDT 


ment over the bipolar industry 
standard. By testing SNR specs 
during production we can guaran- 
tee the performance of the final 
product. And that allows you the 
additional freedom to optimize your 
system by operating closer to the 
spec limits. 


Even Easier System Data Book. It contains 
Integration with the complete information on 
IDT 75C58 our other CMOS lines 


including SRAMs ¢ 

FIFOs e Dual-Ports ¢ 

ultra-fast RISC Proces- 
sors ® Bit-Slice 
Microprocessors e DSP 


Building Blocks e BiCMOS ECL- 
Compatible RAMs e CMOS FCT 


Logic ¢ Modules ¢ and much more. 


In addition to the features 
found on the IDT 75C48, the 
IDT 75C58 offers extra en- : 
hancements designed to wae 
ease system integration. | 


C1 Overflow indication ensures that 
the input signal is within range. 


LL] Three-state outputs ease the use 
of multiple Flash ADCs ina 
system. 


C1 Power-down mode for 
ultra-low power 
applications. 


Expanded Package Options 

Packages include 28-pin plastic and 
hermetic DIPs, LCCs, and SOICs. 
MIL-STD-883C versions are also 
available. 


When cost-effective performance counts 


Integrated 

Device Technology 
2396SeBNd. «= 
PO. Box 58015 

Santa Clara, CA 95052-8015 


Tel. (408) 727-6116 
FAX (408) 988-3029 


istutaceaas 
EEE ES 
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OP AMP 


The LTC chopper-stabilized op amp 
includes sample-and hold capacitors 
on the chip. A military version 
guarantees a maximum offset volt- 
age of 5 w V over the —55 to 
+ 125°C temperature range. Other 
features include a maximum offset 
voltage drift of 0.05 wV/°C, a de to 
10-Hz input noise voltage of 1.8 wV 
p-p, and a minimum voltage gain 
of 130 dB. The op amp has a slew 
rate of 4V/uwsec and a gain band- 
width product of 2.5 MHz while 
drawing only 900 pA of current 
from a single power supply. Over- 
load recovery time from positive 
and negative saturation conditions 
are 1.5 msec and 3 msec, respec- 
tively. The op amp has a minimum 
power-supply rejection ratio of 125 
dB and a common-mode rejection 
ratio of 120 dB. The device is avail- 
able in 8-pin plastic and ceramic 
DIPs and an 8-pin SO8 package. 
Commercial version, $2.25 (100). 
Linear Technology Corp, 1630 
McCarthy Blvd, Milpitas, CA 
95035. Phone (800) 637-5545. FAX 
408-434-0507. 
Circle No 572 


ECL SRAMs 

The IDT10490 is a BiCEMOS ECL- 
‘ d : 10- 

compatible static RAM with a I 

pei time. The 64k x 1-bit 


memory is compatible with 10K 
ECL levels. A similar device with 
the same organization and access 
time, the IDT100490 is compatible 
with 100K ECL levels. The IC 


achieves the 10-nsec access time 
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while consuming 120 mA of power- 
supply current. The devices have 
separate input and output data lines 
and operate with a minimum write- 
pulse width of 8 nsec. The outputs 
have open emitters, which ease 
memory expansion. Both devices 
come in 22-pin, 300-mil ceramic 
DIPs. The IDT100490 is also avail- 
able in a plastic DIP. IDT100490 
in a plastic DIP or IDT10490 in a 
ceramic DIP, $88.50 (100). 
Integrated Device Technology 
Inc, Box 58015, Santa Clara, CA 
95052. Phone (408) 727-6116. TWX 
910-338-2070. 
Circle No 576 


HYBRID MOSFET 


The EFM049-M46 is a hybrid mod- 
ule containing a high-powered 
MOSFET. The device is rated for 
32A of drain current with a maxi- 
mum drain-to-source resistance of 
0.230. In addition, the device can 
withstand a drain-to-source voltage 
of 400V. It is specifically designed 
as a power linear amplifier where 
the drain current is a function of 
the gate-to-source voltage. Func- 
tional trimming of individual gate- 
to-source resistors permits current 
sharing when you connect more 
than one module in parallel. The de- 
vice is built with the company’s 
Powertherm construction process, 
which produces 2500V rms of elec- 
trical isolation between the device 
and the heatsink. The module has 
a gate terminal for quick connection 
or can instead be supplied with a 
solder lug. $156. 

Gentron Corp, 6667 N Sidney Pl, 


Milwaukee, WI 53209. Phone (414) 
391-1660. TLX 26881. 
Circle No 573 


DRAM CONTROLLERS 


Two dynamic RAM controllers ac- 
celerate the access times of 
DRAMs. The KS84C21 supports 
256k- and 1M-bit DRAMs; the 
KS84C22 supports these devices as 
well as 4M-bit DRAMs. Both con- 
trollers are available in both exter- 
nally programmable versions and 
mask-programmable versions. The 
externally programmable version 
has a mode register that lets you 
select the following options: syn- 
chronous or asynchronous opera- 
tion, interleaved or noninterleaved 
accesses, staggered or burst access, 
wait-state insertions, and a variety 
of refresh options. In the mask- 
programmed version, the mode reg- 
ister is programmed at the factory. 
The controllers can make 120-nsec 
DRAMs appear to a system as 80- 
nsec DRAMs. The controllers have 
page, nibble, and static column- 
access modes and can drive 500-pF 
loads. The KS84C21 comes in a 68- 
pin plastic leadless chip carrier 
(PLCC), and the KS84C22 is avail- 
able in a 84-pin PLCC. From $22.80 
(1000). 

Samsung Semiconductor, 3725 
N First St, San Jose, CA 95134. 
Phone (408) 434-5561. 

Circle No 574 
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64k-BIT SRAMs 


These three 64k-bit static RAMs 
have 15-nsec access times. The 
M5M5187B has a 64k x 1-bit organi- 
zation; the M5M5188B has a 16k x 4- 
bit organization. Both devices come 
in 22-lead, 300-mil plastic DIPs or 
24-lead small-outline J (SOJ) pack- 
ages. The M5M5189B has a 16k x 4- 
bit organization and comes in 24- 
lead, 300-mil plastic DIP and SOJ 
packages. It also has an output- 
enable pin for data-bus control. The 
chips use a mixed-MOS technology, 
which combines NMOS memory 


cells with CMOS peripheral cir- 
cuitry for fast access times and low 
power dissipation. The chips typi- 
cally consume 300 mW in the active 
mode and 5 pW in the standby 
mode. The chips operate from a sin- 
gle 5V supply, and all inputs and 
outputs are TTL compatible. The 
chips also feature a chip-select line 
that has a high-impedance state for 
wire-ORing multiple chips to- 
gether. $33.00 to $42.00 (100). 
Mitsubishi Electronics America 
Inc, Semiconductor Div, 1050 E 
Arques Ave, Sunnyvale, CA 94086. 
Phone (408) 730-5900. FAX 408- 
730-4972. TLX 172296. 
Circle No 575 


RISC pP 

The CY7C600 RISC processor is a 
member of a family of RISC pPs 
based on the Scalable Processor Ar- 
chitecture (SPARC) under licensing 
agreement with Sun Microsystems 


Inc. The family operates at 33 MHz 
and includes the 7C601 Integer 
Unit (IU), the 7C608 floating-point 
controller (FPC), the 70603 mem- 
ory-management unit (MMU), and 
a caching susbsystem composed of 
the 7C153 256k-bit Cache RAM and 
the 70181 Cache tag RAM. The 
FPC interfaces with a floating-point 
unit. (PU); .sueh as -the TI 
TMS8847, to execute floating-point 
arithmetic concurrently with the 
IU. The 7C601 communicates with 
external memory via a 32-bit ad- 
dress bus and a 82-bit data/instruc- 
tion bus. 

The chip set is designed for fast 


kvery copier company talk 
Were doing something abou 


Choosing a new copier isn't easy. You look at copiers, 
you listen to promises. It all gets very confusing. 
Now, you don't have to listen to a lot of talk about 
promises. You can read ours. Because we put it in 
writing. If you try to compare it to other copier 
guarantees, you'll find there's no comparison. 
Suddenly, a difficult decision becomes a very easy 


choice to make. 


Look at the certificate above. Nobody offers you 
as good a copier guarantee as Harris/3M. So, while 
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about it. 


copier salespeople are all giving you a lot of talk, 
ours will give you something great to read. 
send in the coupon. Or give us a call ,. 
at 1-800-TLC-COPY. é 
1-519-668-2230.) We'll send you 
our 8-page Consumer Guide to 4 
Comers. Then, we can talk 


(In Canada, | 
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virtual caching, which means that 
the system’s MMU doesn’t have to 
translate a virtual address to a 
physical one for a cache “miss.” The 
IU samples interrupts on every 
clock and provides an acknowledge- 
ment in one to three clock cycles. 
The first instruction of an interrupt 
service routine can be executed 
within 6 to 8 cycles of receiving the 
interrupt request. The chip set oc- 
cupies 23 square inches and costs 
$2984. The commercial 33-MHz 
7C601 costs $634 (100). 

Cypress Semiconductor Corp, 
3901 N First St, San Jose, CA 
95134. Phone (408) 943-2600. 

Circle No 577 


ISOLATION AMPS 


The ISO120 and the ISO121 isola- 
tion amplifiers have input-to-output 
isolation specifications of 1500V rms 
and 3500V rms, respectively. Both 
amplifiers have input and output 


sections that are galvanically iso- 
lated by matched 1-pF capacitors. 
The input voltage modulates the 
duty cycle of a free-running oscilla- 
tor to transmit the signal across the 
barrier. The output section receives 
the modulated signal, converts it 
back to an analog voltage, and re- 
moves the modulation ripple compo- 
nents. 

A synchronized mode lets you 
synchronize the free-running oscil- 
lator to an external source to elimi- 
nate beat frequencies. The amplifi- 
ers specify a nonlinearity of 
+ 0.01% FSR max, a gain tempera- 


ture coefficient of +20 ppm/°C, an 
isolation-mode rejection ratio (IMR) 
of 115 dB at 60 Hz, and a small- 
signal bandwidth of 60 kHz. The 
1SO120 in a 20-pin DIP, $17 (100); 
the ISO121 in a 40-pin DIP, $21.30. 
Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 
746-1111. TWX 910-952-1111. TLX 

666491. 
Circle No 578 


FLOPPY CONTROLLER 


The DP8473 PLUS-2 floppy-disk 
controller is software compatible 
with the NEC wPD765A but has 
additional features. These features 
include an analog-data separator 
and write precompensation on the 
chip. The chip also integrates all of 
the logic to interface with the IBM 
PC/AT computer and most of the 
logic to interface with the IBM PS/2 
computer. The chip contains buffers 


with 40-mA capabilities to drive as 
Text continued on pg 136 
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? | I'd also like information on your fax machines. 


HARRIS/3M 


! Offer is valid for a limited time and other restrictions and limitations apply; see your Harris/3M 
sales representative for details. ©1988 Harris/3M Document Products, Inc. Harris is a trademark 


Yes, I'd like to know more about Harris/3M copiers 
and the Harris/3M Copier Promise. 
Send to Harris/3M, P.O. Box 785, Dayton, OH 45401 


Ad eee TIP 


CN1288H2 
aS 


of the Harris Corporation. 3M is a trademark of the 3M Company. 
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sig n othe 200, 000 gates, Z nd peripherz tin a : ions 
"Moret t an I 1000 e iray elements. [i ie eng ist of SSI and MSI fu 
~ 2MB of memory. And sub- n __ tions; and memory cc compilers to 
me : ego exactly the 


HH igh cunpien ty Cell- Bout ASICs 
7 a ens advanced tools like the MDE chip 
_ - floorplanner to optimize delays and 
_. a Dexmana p DLO 


pitas, CA 408-433-8000, San Jose, CA 408-248-5100, 
ee Boca Raton, FL 407- 395- 6200, Norcross, G 


Low Cost 
8051 Tools 


te 
Se 
saris 


This Real-Time ICE is the lowest cost 
and smallest sized full speed 8051 in- 
circuit emulator. Full access to hard- 
ware I/O. Includes all debugging fea- 
tures of Sim and dICE below. Fits in 
shirt pocket. 


es 
ditties 


dICE-5 


1 


This reduced-speed in-circuit 8051 
debugger provides full access to I/O 
but will not run real-time. With the 
same user interface features as 
Sim8051 below, dICE-51 generates 
execution profiles during reduced 
speed execution. (CMOS and MIL 
also available.) 


8861 dynz R4, DoLoop 


See 
4 8848 xch A,RZ 


Fe] BB4F add A, RZ 
ee OutPt 


| 664F } MF lag, ValMax 


5im8051 


This software Simulator/debugger 
allows ‘no-circuit’, debugging of 8051 
code on IBM-PCs. All Cybernetics 
8051 debug tools offer multi-window 
source code displays, symbolic ac- 
cess to data, single key commands, 
breakpoints, trace, full speed and 
single step execution, execution pro- 


filer, and more. 


Other 8051 tools include: 


Cross Assembler 
8751 Programmer 
Debugger Demo Disk 


eos] Bent Eee) 
oS FF FF 


Cybernetic Micro Systems 
Box 3000 e SanGregorio, CA 94074 


(415) 726-3000 e Telex: 910-350-5842 
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many as four floppy-disk drives. It 
also has buffers with 12-mA capa- 
bilities for driving the data bus. The 
chips can handle data rates as high 
as 1M bps and can seek as many 
as 4000 tracks/surface using an im- 
plied-seeking technique that moves 
the read/write head with the read 
or write command. The CMOS part 
is available in a 52-pin PLCC and 
a 48-pin DIP. $16 (1000). A demon- 
stration board is also available. 
National Semiconductor Corp, 
Box 58090, Santa Clara, CA 95052. 
Phone (408) 749-7421. TLX 346353. 
TWX 910-339-9240. 
Circle No 579 


1,7 RLL ENDEC 
The 382D536 combines a 1,7 RLL 
encoder/decoder (ENDEC) and a 
data synchronizer on a single chip. 
In the read mode, the IC performs 
data synchronization, sync-field 
search and detection, address-mark 
detection, and data decoding. In the 
write mode, it converts NRZ data 
into a 1,7 RLL format, performs 
write precompensation, and gener- 
ates the preamble field and address 


marks. The IC can operate at data 
rates ranging from 7.5M to 15M 
bps. The data rate is set by an ex- 
ternal resistor. The data synchro- 
nizer uses an on-chip PLL that em- 
ploys a zero-phase restart tech- 
nique to minimize acquisition time. 
The chip requires a single + 5V sup- 
ply and is optimized to operate with 
the company’s 32C452 and 
Adaptec’s AIC010 controllers. The 
chip is available in 28-pin PLCC and 
SOL packages. $16.14 (1000). 
Silicon Systems, 1361 Myford 
Rd, Tustin, CA 92680. Phone (714) 


731-7110. 
Circle No 580 


ANALOG SWITCHES 


The DG417 and DG418 are SPST 
analog switches; the DG419 is a 
SPDT analog switch. All three ICs 
specify a 350 on-resistance, a 17- 
nsec switching speed for ton, and a 
leakage current of 250 pA. The 
switches guarantee break-before- 
make switching action. The ICs can 
withstand greater than +4000V of 
electrostatic discharge (ESD) on all 
pins with respect to ground. The 
switches operate from +15V sup- 
plies and dissipate less than 35 pW. 
Industrial grade models of all three 
ICs are available in 8-pin plastic 
DIPs and small outline packagas. 
Military versions come in 8-pin ce- 
ramic DIPs and include a model 
that complies with MIL-STD 993 
From $1.45 to $9.84 (100). Samples 
are available from stock; production 
a: eight weeks ARO. 
uiconix Inc, 2201 La 

fd, Santa Clara, CA 95054. Phone 
(800) 554-5545, ext 1900. 


Circle No 582 
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MegaChip 


Systems logic in the Era of MegaChip Technologies: 


No system should ever be limited by its 
to help your design perform at its best. 


Up to 65% of the components in today’s systems are logic. 
Such a large proportion demands that your logic devices 
perform on a par with other advanced building blocks— 


and be chosen with equal care. Systems logic 
alternatives from Texas Instruments can 


help you better realize the 
performance potential of 


your system design. 


ithin months after _ 
j { Da avs sas the first 
| Vv ng integrated cir 
cuit it 30 y years ago, Texas Instruments in- 
troduced a commercially available logic 
_ function, an RS flip-flop. With that 
besenine. TI established a tradition of 
development and innovation in logic © 
_ that encompasses the industry-standard 
SN54/74 Series TTLandthenew 
__ families of advanced logic described here 
_ that can add significantly to the value 

_ and performance of your overall system. 
_ For example, for systems that require 


ihe shel fecbiliny wath deere of 


| -ustomization, TT’s Programmable Logic 
PLDs) include popular 10-ns 
available in high volume. And, 
h today’s high-speed 
TI plans to continue to 
nance to sub-10-ns 


OS Logic (ACL) 


ON THE COVER: Suspended above the 


board, provided by Rockwell International, 


Missile Systems Divi rision, are military versions _ 


of Tl adv fanced logic devi ices. 


tion, while Tl’s new BiCMOS bus-inter- 


face family delivers very high drive cur- 
rent at very low power compared to — 
bipolar circuits. 


sign, process, and 
luctors and in 


mers. These are 
ologies, and - 


| they are the means by which we can 
help you and your company get to 


market faster with better products. 


sities ; wl at prototype cycle times, ” 
ato: a new series =o Hee teak ( 


: Eee 


On a llowing — 


-interfa : (sponded above the. 
helped new Maltibus single- board Ses 
achieve substantial ee reduc ns 


— industry-standard buses suchas 
~ Multibus® and VMEbus™ = — 

___ Inaddition, TT’s BICMOS devices can | af <| — 
reduce disabled currents by 95% and SYSTEM BUS | 
active currents by 50%-80% compared ax aS 

_ to bipolar equivalents. Result: System _ os os J; ct hcl 
IC power savings can be more than 25%. “OFF” - | ore” | | “OFF” 
_ There are more than 60 functions com- __ . : | [stn 
_ prising TI's BICMOS bus-interface fami- 2 - . innovative circuit 7 in Cae s BiCM 
ly. Included are 8-, 9-, and 10-bit latches, ___bus-interface logic helps lower disabled _ 


buffers drivers, aad rransceivers—_a wide currents. This is key to overall power sav 
? because in a typical bus network only 
YP : 


: é Je choice that means you Can easily find device i is enabled at a time. 
adva bed oe products what you need to implement high- 
e BOT mA drive current performance bus-interface designs. 


‘an extensive - family thot ink 


gates, flip-flops, latches, registers, dri 
id transceivers. It’s a readily avai 


in DIP and SOIC packages. It’ 5 . 


high-performance EPIC™ ACL ~ 

bringing with it an teil 
_maior reductions in noise. 

: comparable t to os / 


nsmission lines; and low power is 


acteristic of TT S ies 


‘ing ands a sang ies te 


_ = alles OEC™ (Output Edge Control) 
which softens the transition states th 
cause simultaneous switching noise. 


ct, EPIC ACL noise levels are ty 
% less than those of bipolar dev 
he rapidly increasing customer acce 
ce of TI’s ACL family confirms its _ 
reduction advantages an 


‘System ee ieee _ 
A unique “flow-through architecture” 
plifies board design, layout, an _ 
ubleshooting. Inputs surround cae a _. 
1s On One side, outputs on the other, 
1 trol pine) are strat gically lo d 


“ms perspect 
t offers the phe 


nd-pin designs can req 


omponents thattake upto _ 
board area and slow ee _ 


| 46 a in bob AC 
ons, currently announced 
y, including such inno- 
1 plex functions as ad- 


ister, sultiplexes 2 and 


| family, developed | in 
with and supported by 
etics, fully meets TEDE! 

dard No. 20 specificatio 1 

ee ae - : 


Contributing significantly to fast address 
decoding in speed-critical paths of the 
COMPAQ DESKPRO 386/20™ personal computer 

processor board are t 6L -10 PAL circuits 
(pictured above a 


° Tih: TIEPAL 16P8-6 IM t eae overall system performance. - 
| rcuit deliv ster | SS eeet veo Sheree See : 
ns propagation delay max. ach SMs), 

reamline conventional _ 


_ © TT’s new 7-ns Peck Aiddres 
_ ~ Decoder is intended tohelp you 
squeeze more performance out of : 
emory interface systems. By perform- 
ing address decoding much faster than _ 
onventional PAL architectures—in 
ns—the TIBPADI6N8-7 allows y: 
to take advantage of the new proc: 


FUTURE SUB-10-NS PAL IC 


IBPAL16XX-10 


+ 


 ~TIBPALI6XX-15 


| tually zero standby power and are 
TIBPAL16XX-12 | able, high-performance replacem 
for conventional TTL and 

logic. The devices can be era 


logic. Tl offers advanced logic families 


Major logic consolidation, the equivalent of 
252 MSI and LSI devices was pose using 3 the 
wn ab 


Comprehensive support from TI helps 
you improve your design performance 
as you improve system performance. 


To enable you to excel in designing the 
logic portion of your system for maximum 
performance, TT has compiled or is 
making available a wide range of design 
tools and aids: 

PLDs: The TI PLD data book (472 
pages) contains design and specification 
data for 78 device types. Four application 
notes are incorporated as a reference 
tool. A qualification book is available, 
and a state-machine design kit is 
forthcoming. 

ACL and BiCMOS Bus Interface: 
TT’s ACL data book (348 pages) con- 
tains detailed specifications and applica- 
tions information on the members of the 
one-micron ACL family. The ACL 
designer's handbook (299 pages) spells 
out the technical issues confronting 
advanced-logic design engineers and 
describes methods for handling the is- 
sues. A qualification book (358 pages) 
features extensive reliability and charac- 
terization data, die photos, and applica- 
tion derating factors. Customer evalua- 
tion capability is enhanced by TT’s 
system evaluation board (available for 
demonstration through T] field sales 
offices) and third-party characterization 
boards. 

Data sheets are available on each mem- 
ber of TT’s BICMOS bus- interface family. 
ASICs: The TGC100 Series Design 
Kit gives you the tools needed to success- 

fully complete a gate-array design: A 


a 


es 


= 


Design Library 


ee 
Teaas Instruments 
om TAG ix PAt 


Dasigner s Secon 
FIAAADOOK Qualification = 
: 4 Data é 


Extensive design support available for Tl’s systems logic families includes that for the new TGC100 
Series gate arrays (at top), Programmable Logic Devices (at left), and Advanced CMOS Logic. 


macro library for Daisy or Mentor en- 
gineering workstations containing the 
graphic symbol and functional and 
simulation models for each macro; a 
software library of Tl-specific software 
tools that streamline and simplify the 
design process; a design manual that 
answers “how to” questions about design- 


Texas Instruments Incorporated SDVO83ED899C 
P.O. Box 809066 | 
Dallas , Texas 75380-9066 | 
Yes, please send me the following: 
RYQ1 ASIC Information Packet | 
DZ) 1 Programmable Logic Device Data Book | 
CAQ1 ACL/BiCMOS Information Packet 
CBO 1 BiCMOS Data Sheet Packet | 
NAME | 
TITLE 
COMPANY | 
ADDRESS | 
CATY STATE ZIP | 
AREA CODE TELEPHONE EXT. | 
I 


ing with the TGC100 Series; a two- 


volume data manual providing detailed 
specifications for each macro in the 
TGC100 Series software library; and a 
software user’s manual. 


An equally comprehensive design kit 
for the TSC500 Series is currently in 


development. 

For more information on T]’s ad- 
vanced systems logic ICs and their sup- 
port tools, complete and return the 
coupon today. Or write: 

‘Texas Instruments Incorporated 


P.O. Box 809066 
Dallas, Texas 75380-9066 


™ MegaChip, IMPACT (Implanted Advanced 
Composed Technology), IMPACT-X, EPIC 
(Enhanced Performance Implanted CMOS), OEC, 
MegaModule, and microExplorer are trademarks of 
Texas Instruments Incorporated. COMPAQ 
DESKPRO 386/20 is a trademark of Compaq 
Computer Corporation. VMEbus is a trademark of 
Motorola, Inc. 

® PAL is a registered trademark of Monolithic 
Memories Inc. Multibus is a registered trademark of 
Intel Corporation. Macintosh II is a registered 
trademark of Apple Computer, Inc. 


© 1988 T] SDVRQ75 08-8055 
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The Only 5-Volt, 2400 BPS, 1-Chip 
Modem For Low-Power Applications 


lf modem chips have a place in your com- 
pany’s products, here’s how a new low- 
power single-chip modem from Silicon 
systems can make life easier for everyone. 

Now your product designers can put 
this new 1-chip 2400 BPS modem into their 
designs and replace three or more old- 
style modem IC’s. The K224L draws less 
than 120 mW from a single 5-volt supply, 
eliminating the need for additional power 
supplies and making integration of the 
modem function possible in lap-tops, 
portable terminals, and other battery- 
operated applications. 

Your marketing department will be 
happy to know that this single chip fully 
supports all the world-wide operating 
modes—V.22 bis, V.22, V.21, and Bell 212A/ 
103. They'll like the competitive edge that 
state-of-the-art single-chip modem tech- 
nology can give to your company's products. 

And, of course, your management 
team can only be proud of an engineering 
and marketing group that has the good 
sense to make the most of such innovative 
components that enhance the features 
of your products, reduce costs, and boost 
company sales. 


Call Now! 
(714) 731-7110, Ext. 3575 


0 FO BF 
Ca Gal a Go 
Ok a 


For more information on the new Silicon 
systems 73K224L, or any of SSi’s fully 
compatible K-Series 1-chip modems, 
contact: Silicon Systems, 14351] Myford 
Road, Tustin, CA 92680. 


~ INNOVATORS IN J INTEGRATION 


“Where we design to your applications.” 
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LET THIS NEW MODEM CHIP 
MAKE LIFE EASY FOR YOU 
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4M-BIT MODULE 


The Model M4194 Kbit 4M-bit mem- 
ory module can be configured as a 
512k x 8-, 256k x 16-, or 128k x 82- 
bit static RAM. The user selects the 
configuration by grounding a pin on 
the hybrid. The design lets you use 
the device with 8-, 16-, and 32-bit 
wPs. For example, when operating 
with an 80386 uP, the data byte- 
enable lines from the CPU can de- 
termine which byte to access. The 
CMOS device has inputs that repre- 
sent only one CMOS load, which re- 
duces loading and capacitive effects. 

The hybrid module consists of 16 
individual 32k x 8-bit memory cells 
and 19 ICs for buffers, latches, de- 
coders, control logic, byte selection, 
and timing. It operates from a sin- 
gle +5V supply and, when operat- 
ing at 25°C, typically draws 9.0 mA 
for the 8-bit mode, 27 mA for the 
16-bit mode, and 37.5 mA for the 
32-bit mode. Typical current draw 
for the standby modes are 25 pA, 
330 wA, and 535 pA, respectively. 
The maximum access time for any 
of the modes is 100 nsec at —55°C, 
120 nsec at 25°C, and 150 nsec at 
125°C. $995.00 (1000). 

White Technology Inc, 4246 E 
Wood St, Phoenix, AZ 85040. 
Phone (602) 437-1520. TWX 910- 
951-4203. 

Circle No 581 


PS/2 INTERFACE IC 


The ONE CHIP PLUS supports 
the features of the Micro Channel 
in IBM’s PS/2 computers. It has 
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programmable decoding for ex- 
tended memory, expanded mem- 
ory, multiple I/O ports, and ROM. 
The chip supports the Micro Chan- 
nel DMA arbitration and burst- 
mode DMA. It also has programma- 
ble memory and I/O timing to match 
slow or fast devices. The chip lets 
you program the board’s ID, define 
programmable option select (POS) 
bits, and define pins to match a chip 
function to a board layout. It con- 
tains multiplexed memory lines for 
direct connection to 1M-bit RAMs 
in single-in-line or dual-in-line pack- 
ages. A development system in- 
cludes a software and hardware de- 
velopment kit. The software devel- 
opment kit includes extended and 
expanded memory drivers that con- 
form to the Lotus Intel Microsoft 
(LIM) 4.0 specification. The hard- 
ware kit includes the interface IC 
and a Micro Channel development 
board. Development system, $995; 
interface chip $27.50 (1000). 
Capital Equipment Corp, 99 S 
Bedford St, Burlington, MA 01803. 
Phone (617) 273-1818. 
Circle No 583 


PORT EXPANDER 


The 87C75PF port expander con- 
tains two 8-bit bidirectional I/O 
ports, a 82kx8-bit EPROM, and 
multiplexed address/data lines. The 
device eliminates the need for con- 
verting two of the four available I/O 
ports on the company’s 8051, 8096, 
and 80188 wCs into address and 
data lines to access external mem- 
ory. The chip’s EPROM access time 
is 170 nsec. The chip provides con- 
figuration registers for compatibil- 
ity with specific wC architectures. 
The configuration registers let you 
relocate EPROM in memory, relo- 


cate the special function registers 
in memory, program the reset level 
to active high or low, and use either 
double or single memory planes. 
The CHMOS II-E chip comes in a 
40-pin ceramic DIP and a 44-lead 
PLCC. $20 (10,000). 

Intel Corp, Literature Dept, 
#W-471, Box 58065, Santa Clara, 
CA 95052. Phone (800) 548-4725. 

Circle No 585 


MULTIPLYING DAC 


The AD7845 4-quadrant multiply- 
ing DAC has 12-bit resolution. An 
LC2MOS fabrication process per- 
mits an amplifier to be implemented 
on the chip. Standard wP control 
signals, such as CS and WR, control 
12 digital input latches. When both 
control lines are active low, the 
latches are transparent. All of the 
digital inputs are compatible with 
TTL and 5V-CMOS levels. 

The output amplifier has four on- 
chip programmable feedback resis- 
tors and can supply +10V into a 
2-kQ, load. The internally compen- 
sated amplifier settles to 0.01% of 
the full-scale range in under 5 psec. 
The full-power bandwidth is 250 
kHz, and the unity-gain small- 
signal bandwidth is 600 kHz. The 
DAC has a total harmonic distortion 
of —90 dB with a 6V rms, 1-kHz 
reference-input signal level. The 
DAC operates from +15V supplies. 
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Here’s your best opportunity yet to take real-time Contact us for technical briefs or to reserve a seat at an 


designing full speed ahead and break free RTX™ seminar near you. 
from performance limitations of traditional In Europe: Phone 0734-698787 
HNICI@DIOCESSOTS. “<a aie Oe, pe Ee 
Harris’ Real Time Express™ offers you micro- & - 


controller integration and RISC processor speed — 
15 MIPS (typical) at 10 MHz — all for a fraction of the 
power dissipation of conventional designs. 

The RTX 2000™ is the first in a family of general purpose, 
application-specific and semicustom products addressing your 
real-time performance requirements: 

e Rapid interrupt response ¢ Predictable timing 
e Fast context switching ¢ Hardware extensibility 
(via ASIC Bus™) @ No need for costly in-circuit emulators 

There’s more: 

e Dual-stack Quad Bus™ architecture which eliminates caches 
and pipelines ¢ Programming in a structured high-level 


Train Adventure Giveaway! 
Details at Seminar 


[_] Send me a seminar schedule. 
_] Tell me more about RTX™; send technical literature. 
| Let’s talk...Have an RTX™ specialist contact me soon. 


NAME 


TITLE 


COMPANY 


ADDRESS 
language (C, Forth, Prolog) ¢ Interactive debugging — at full ee aks va 
speed — with full symbolic support See IS a Toe a, CaP Oe 
Why wait? Get hardware and software working together emer ee 


like never before — and become more productive than ever. 


With the Real Time Express.™ Mail to: Harris Systems Ltd., Semiconductor Sector, Eskdale Road, 


Winnersh, Wokingham, Berks, RG11 5TR, England. 
& EDN120888 


RTX, Real Time Express, Quad Bus, RTX 2000 and ASIC Bus are trademarks of Harris Corporation. (a) K-iARI us 
©1988, Harris Corporation La SEMICONDUCTOR 
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Depending on temperature range 
and packaging, $7.40 to $11.45 
(100). 

Analog Devices Inc, 804 Woburn 
St, Wilmington, MA 01887. Phone 
(617) 935-5565. TWX 710-394-6577. 
TLX 924491. 


Circle No 584 


DIGITAL CORRELATOR 


The L10C23 64-bit digital correlator 
chip can search for a 64-bit pattern 
in a 50-MHz data stream, such as 
an image from a robot’s camera. 
The chip compares a 64-bit data- 
stream value in a data register with 
a value in a 64-bit template register 
and generates a 7-bit correlation 
value to indicate the degree of 
match. The chip generates the cor- 
relation value in 20 nsec. A 64-bit 
mask register lets you disable indi- 
vidual bits. The chip can set a com- 
pare output flag even quicker when 
you preload a 7-bit threshold value 
into the chip and the correlation 
value exceeds the threshold. 

Since each of the registers have 
outputs, you can cascade a number 
of chips to search data streams for 
longer patterns, such as 128 bits, 
192 bits, and longer. The CMOS IC 
draws 25 mA from a single +5V 
power supply and comes in a 24-pin 
ceramic DIP, ceramic leadless chip 
carrier, or plastic DIP. The ceramic 
part complies with MIL-STD-88&3C 
Class B. For the plastic IC, $34.60 
for a 20-nsec version and $25 for a 
50-nsee version (1000). 

Logic Devices Inc, 628 E Evelyn 
Ave, Sunnyvale, CA 94086. Phone 
(408) 720-8630. 7 

Circle No 586 
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A/D CONVERTER 
The HA19214 is a 10-bit A/D con- 
verter with an on-chip sample-and- 
hold (S/H) circuit. The chip uses a 
2-step parallel conversion method 
that simultaneously converts the 
upper 5 bits and the lower 5 bits. 
This half-flash conversion method 
achieves 20 million conversions/sec. 
The device is constructed with 
monolithic bipolar technology and 
typically consumes 900 mW operat- 
ing from +5V supplies. The con- 
verter has a typical signal-to-noise 
ratio of 52 dB at an input frequency 
of 5 MHz. The digital outputs are 
compatible with high-speed CMOS 
levels, and the converter accepts 
high-speed CMOS and TTL logic 
levels on the clock input line. The 
device comes in a 42-pin plastic 
shrink DIP with 0.07-in. spacing be- 
tween pins. $240 (100). 

Hitachi America Ltd, 2210 
O’Toole Ave, San Jose, CA 95131. 
Phone (408) 435-8300. FAX 408- 
435-2748. TLX 171581. 

Circle No 587 


GaAs PLD 


The GA22VP10 PLD is built with 
GaAs material. A patent-pending 
circuit technique creates inputs and 
outputs that are TTL compatible, 
thus making the GA22VP10 pin 
compatible with the industry-stan- 
dard silicon 22V10 PLD. The feed- 
back paths on the device allow its 
registered outputs to be bidirec- 


OUTPUT LOGIC MACROCELL 


COMPARISON 
GA22V10 vs. GA22VP10 


When an output on a 


output cannot be used as 
an input. 


The output structure on a 
GA22VP10 allows a 
registered output to be 
also used as an input. 


A common complaint about PLDs is they have been 
traditionally "Pin Limited". Gazelle directly addresses this 
problem with the introduction of the GA22VP10. The 
GA22VP10 is fully pin and functionally compatible to the 
popular 22V10 plus offers additional flexibility in the V/O 
structure by allowing registered outputs to be used as inputs. 


tional, whereas its silicon counter- 
part has output registers only. The 
GA22VP10-7 version runs at 110 
MHz, and its propagation delay, 
output enable time, and output dis- 
able time are each 7.5 nsec. It also 
has a 3-nsec set-up time and a clock- 
to-output time of 6 nsec. The device 
consumes 1W and operates from 
— 55°C to +125°C. The GA22VP10- 
7 comes in a 24-pin side-brazed DIP. 
$35 (10,000). 

Gazelle Microcircuits Inc, 2300 
Owen St, Santa Clara, CA 95054. 
Phone (408) 982-0900. FAX 408- 
982-0222. 

Circle No 588 


QUAD UART 


The XR-82C684 quad universal 
asynchronous receiver and trans- 
mitter (QUART) provides four 
independent full-duplex asynchro- 
nous communication channels in a 
single IC. Each channel can handle 
1M-bps transmission rates when us- 
ing either a 1-MHz or a 16-MHz 
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Who will paint 
standard or modified 


the leads to your spec, 


wish, build them 
in a QPL plant to 
883B, Rev. C and 
Class S, package 


and PLCC packages? 
Who will use hybrid tech- 
nology, screen to cus- 
tomer specifications, or 
modify an existing design? 
The General will. That’s who. 
More than 10000 customer 
specific products including voltage regulators, 
pulse width modulators, protection circuits, 
operational amplifiers, core memory interface 
circuits, power drivers, power output stages, and 
transistor arrays have been built for our customers. 
We have built them to meet the most exacting 
needs and criteria. We test them to military 
or commercial temperature requirements. 


Customer Specific Parts Are Half Our Business. 
From special labeling to full custom linear, 
you can depend on us to meet your exact needs. 


We'll work with you all the way. And we'll work 
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Who has 10,000 © 
silicon solutions 


on file? 
The General. 


linear IC’s purple, form 


test them any way you 


them in SOIC, LCC, 


fast. Look to us for full custom IC's for automotive, 
motor control, power supply and military appli- 
cations. Look to us for integrated power, high 
speed logic, and fast accurate linear circuits. 
They're the heart of our custom design and fabri- 
cation capabilities. Packages include DIPs to 40 — 


pins, TO-3, 39, 66, 96, 99, 100, 101, 220, flatpack, 
PLCC, LCC, and SOIC. | 


Ask For Our Capabilities Brochure: 

Silicon General 
engineers work 
with you to care- 
fully define a cus- 
tom specification. 
You can get the 
ball rolling by 
writing for a copy 
of Capabilities 
Brochure. Please 
write Silicon General, 11861 Western Ave., 
Garden Grove, CA 92641. Phone (714) 898-8121. 
TWX 910-596-1804. FAX (714) 893-2570. 


SILICON 
GENERAL 


A Sampling of Silicon General Specials. 
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external clock. In addition, you can 
select the operating speed of each 
receiver and transmitter from one 
of 33 internally fixed bit rates. The 
IC can interface with a variety of 
wP families via two pin-selectable 
modes: 88XXX and 68XXX. The 
chip has two 8-bit input ports and 
two 8-bit output ports. Other fea- 
tures include polling or interrupt- 
driven status registers; on-chip 
FIFOs for received and transmitted 
data; flow control, which can inhibit 
transmission from a remote device 
if a receive buffer is full; and two 
16-bit counter/timers. The device 
comes in 68- and 44-pin PLCCs and 
a 40-pin DIP. $28.18 (1000). 

Exar Corp, Box 49007, San Jose, 
CA 95161. Phone (408) 434-6400. 
FAX 408-943-8245. 

Circle No 589 


FM IF SYSTEM 


The NE605 monolithic low-power 
FM IF system is for single fre- 
quency conversion systems with in- 
put frequencies as high as 1 GHz. 
The input stage is a Gilbert cell 
mixer with an on-chip local oscilla- 
tor. The mixer has a typical noise 
figure of 5 dB, a conversion gain 
of 13 dB, and an input third-order 
intercept point of —10 dBm. The 
oscillator can operate in excess of 
1 Ghz. The mixer drives a 2-stage 
limiting IF amplifier. The band- 
width of the first amplifier is 40 
MHz with a gain of 39.7 dBV from 
a 50 source; the bandwidth of the 
second limiting amplifier is 28 MHz 
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with a gain of 62.5 dBV from a 500 
source. 

The IF can have a center fre- 
quency as high as 25 MHz; how- 
ever, the gain-bandwidth distribu- 
tion is optimized for a 455 kHz. The 
output of the second limiting ampli- 
fier feeds a Gilbert cell quadrature 
detector. The demodulated output 
is available at two pins—one con- 
tinuous and one through a mute 
switch. The chip has a sensitivity 
of 0.22 wV into a 500 matching net- 
work. The unit comes in 20-pin 
DIP. $3.08 (100). 

Signetics Inc, 811 E Arques Ave, 
Sunnyvale, CA 94088. Phone (408) 
991-2000. 

Circle No 591 


SERVO CONTROL CHIP 


The ML4404 trajectory-generator 
chip optimizes the track-access 
speed of head-positioning servos for 
high-end disk drives. The chip gen- 
erates a velocity profile that pro- 
duces the optimal velocity for posi- 
tioning the READ/WRITE heads 
on 3’4- and 5’A-in. disk drives. The 
ML4404 features an anticipate func- 
tion, which modifies the trajectory 
curve to eliminate the overshoot 
problem. The chip also provides 
control of the settling time at the 
destination track by means of an ex- 
ternal resistor. Designed on the 
company’s F'B3620 tile-array plat- 
form, the ML4404 can be custom- 
ized to specific requirements with 
minor modifications to the double- 
layer metal masks. The chip is part 
of a four-chip set that is available 
on evaluation boards. $7.40 (1000). 
Micro Linear Corp, 2092 Con- 
course Dr, San Jose, CA 95131. 
Phone (408) 433-5200. 
Circle No 590 


BUS INTERFACES 


The Meta-Flops are six interface 
devices designed to be resistant to 
metastable states and for use in 
data synchronization applications, 
such as digital system buses. The 


devices include the SN74A83074, a 
dual, D-type, positive-edge-trig- 
gered flip-flop with preset and 
clear; the SN74AS3274, an 8-bit 
bus-interface circuit with preset; 
the SN74AS3374, an 8-bit bus- 
interface circuit; the SN74AS3474, 
a 9-bit bus-interface circuit; the 
SN74A83674, an 8-bit bus-interface 
circuit with preset and clear; and 
SN74AS4374, an 8-bit bus-interface 
circuit. Each device employs two 
flip-flops and one delay per channel. 
The second flip-flop acts as a filter 
to reduce the probability of an out- 
put entering a metastable state. 
The devices operate from 0 to 70°C. 
$1.37 to $4.68 (1000). 

Texas Instruments Inc, Semi- 
conductor Gr (SC-856), Box 
809066, Dallas, TX 75380. Phone 
(800) 232-3200, ext 700. 

Circle No 592 


ECL GATE ARRAY 


The E3G200 200-gate ECL gate ar- 
ray is a member of the company’s 
SPECL product line of ECL bipolar 
devices with 0.6-~m emitters. Its 
features include a 100K ECL com- 
patible I/O interface, 210 equivalent 
gates, 150-psec/gate internal gate 
delays at IEF =400 pA, a 2.5-GHz 
maximum toggle frequency for a D- 
flip flop, a typical gate power dissi- 
pation of 3.6 mW for a 2- to 9-input 
OR/NOR gate, and a typical chip 
power dissipation of 1W. The chip 
operates from a —4.5V supply, and 
the outputs drive a 500 load tied 
to —2V. The company’s design cen- 
ter accepts schematics, net lists, or 
pattern-generation tapes from 
customers to develop the custom 
ICs. Nonrecurring engineering 
costs for chip development are 
$33,000. The gate array is available 
in 24-lead and 32-lead flat packs. 
$50 (OEM). 

Sony Corp of America, Compo- 
nent Products Div, 10833 Valley 
View St, Cypress, CA 90630. 
Phone (714) 229-4192. FAX 714- 
229-4271. 

Circle No 595 
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When World Class Precision 
and Performance Are Required 


Highest precision available with 10 pW input offset voltage 
from Raytheon. 


Raytheon’s RC4077 Series high-precision | mance. Additionally Raytheon offersan local distributor. The RC4077 with 


op amp family offers the highest perfor- 8-lead SOIC specified at +25 pV. 10 pV offset is priced at $3.00 each in 
mance in the industry. Looking for the 100-piece quantities. 
lowest input offset voltage—Raytheon |] Well balanced specs: 
has it. The lowest power dissipation— Iz: 2nA maximum Call Raytheon for access to the right 
Raytheon has it. The 4077 Series can Gain: 5 million minimum operational amplifier technology at 
upgrade your system to new heights of Power dissipation: 50 mW maximum the right price. We offer the precision 
precision and performance. You can CMRR: 120 dB minimum and performance your system needs 
depend on Raytheon’s reliability and PSRR: 110 dB minimum to compete. 
advanced design techniques to enhance 
your system. |] Companion product: Raytheon’s Raytheon Company 

LT 1001 high-precision, high-perfor- Semiconductor Division 
_] Ultimate precision: + 10 w~V maxi- mance op amp follows RC4077’s lead 350 Ellis Street 
mum guaranteed input offset voltage, with a very low 15 pV offset voltage. Mountain View, CA 94039-7016 
delivered in a variety of package types The LT1001 offers 2 nA offset current 415/966-7716 
including low-cost commercial plastic and gain of .45 million minimum. 
DIPs, sets the RC4077 series apart 
from other precision op amps. Nomono- —_(] No wait: The RC4077, LT1001 and Access to the right technology 
lithic op amp—except noisy chopper- other members of Raytheon’s broad line 
stabilized types—has better Vos perfor- of op amps are available now from your 
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~MOSFETS 


There are power MOSFETs in the 
BLF-series that operate at HF, 
VHF, and UHF, with power rat- 
ings as high as 300W for the HF 
and VHF devices and as high as 
150W for the UHF devices. Both 
ranges start with 2W devices. Com- 
pared to bipolar types, these MOS 
transistors exhibit lower wideband 
noise levels, greater tolerance of 
load mismatch, and freedom from 
thermal runaway and parasitic os- 
cillation. In addition, you can drive 
them from a voltage source rather 
than a current source. As a result, 
in many applications there is no 
need for an output driver stage, and 
the ability to modulate the output 
power by modulating’ the 
MOSFET’s gate voltage suits the 
devices for use in AM transmitters. 
Sample quantities of many of the 
low- and mid-range power 
MOSFETs are available now, with 
production volumes available by the 
middle of 1989. As a guide price, 
the 10W, 500-MHz BLF548 is ex- 
pected to sell for around gld 50 
(100). 

Philips, Components Div, Box 


218, 5600 MD Eindhoven, The - 


Netherlands. Phone (040) 757189. 
TLX 51573. 
Circle No 614 
Amperex Electronics Corp, 
George Washington Highway, 
Smithfield, RI 02917. Phone (401) 
232-0500. 
Circle No 615 


DELTA CODEC 


Meeting the requirements of the 
NATO Eurocom D1-IA8 specifica- 
tion, the FX619 full-duplex, single- 
chip CVSD (continuously variable 
slope delta) codec is suited for use 
in a variety of military communica- 
tions systems. Because it includes 
both encoder and decoder sections 
plus the audio filters that are re- 
quired on the encoder input and de- 
coder output, the device can signifi- 
cantly reduce component count. 
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You can program the delta 


codec’s sampling rate to 16k, 32k 
or 64k bps with internal timing de- 
rived from an on-chip oscillator that 
accepts a 1.024-MHz crystal. Alter- 
natively you can clock the device 
from an external clock source to 
achieve sampling rates anywhere in 
the 8k- to 64k-bps range. Clock out- 
puts let you synchronize external 
circuitry to the codec, and an enable 
input lets you enable or disable the 
encoder section of the device. Other 
features include encoder and de- 
coder forced-idle modes and 3- or 
4-bit companding algorithms. The 
F'X619 is packaged in a 22-pin ce- 
ramic DIP or a 28-lead ceramic chip 
carrier. About £20 (1000). | 
Consumer Microcircuits Ltd, 1 
Wheaton Rd, Witham, Essex CM8 
3TD, UK. Phone (0376) 513833. 
TLX 99382. FAX 0376-518247. 
Circle No 623 
Mx-Com Inc, 4800 Bethania Sta- 
tion Rd, Winston-Salem, NC 
27105. Phone (919) 744-5050. 
Circle No 624 


MODEM IC 


The FX429 single-chip 1200-baud 
fast frequency-shift keying modem 
is targeted for use in trunked radio 
systems. It conforms to the UK’s 
MPT1317/1327 Band-III trunked 
radio-protocol specification, but you 
can use it in other radio- or cable- 
based data-link applications. The 
device operates in full-duplex mode 
at 1200 baud. While transmitting 
data, you can program the device 
to automatically generate and 
transmit preamble bit-reversals for 


link synchronization, and a 2-byte 
check-sum for the transmitted data. 
You can disable the check-sum func- 
tion to allow continuous data trans- 
mission. In the receive mode, the 
device detects the 16-bit Syne (con- 
trol channel frame synchronization) 
or Synt (traffic channel frame syn- 
chronization) word preceeding the 
data packet. You can also program 
it to error-check the data, using the 
transmitted checksum. The F'X429 
has an on-chip clock oscillator that 
accepts a 4.032-MHz crystal or ex- 
ternal clock input and an 8-bit wP- 
compatible control/data interface. 
Its 1.008-MHz output drives periph- 
eral circuitry. Fabricated in CMOS, 
the device operates from a 5V sup- 
ply and draws a typical supply cur- 
rent of 5 mA when active. It is 
available in a 24-pin DIP or a sur- 
face-mount package. £6.78 (1000). 
Consumer Ltd, 1 Wheaton Rd, 
Witham, Essex CM8 3TD, UK. 
Phone (0376) 513833. TLX 99382. 
Circle No 596 
Mx-Com Inc, 4800 Bethania Sta- 
tion Rd, Winston-Salem, NC 
27105. Phone (919) 744-5050. 
Circle No 597 


I/O CONTROLLER 


The SAB82525 is a functionally en- 
hanced version of the SAB82520 
high-level serial communications 
controller. It provides two inde- 
pendent full-duplex HDLC chan- 
nels, each provided with its own 
clock oscillator, baud-rate genera- 
tor, digital PLL, and time-slot 
alignment circuitry. 

In addition to OSI-model layer-1 
functions, the controller’s on-chip 
link-access-procedure (LAP) con- 
troller handles several layer-2 func- 
tions, including flag insertion and 
detection, bit-stuffing, CRC gen-. 
eration and checking, and address 
field recognition. The controller can 
handle serial I/O data rates as high 
as 4M bps and supports X.25 LAP- 
B, ISDN LAP-D, and SDLC (nor- 
mal response mode) protocols. Com- 
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conventional microprocessor 
on the market today, and 
even outruns a number of 
RISC* processors. Plus it 


It couldn't have happened 
to a better company. 

This past June, Hewlett 
Packard became the first major 


U.S. computer manufacturer _ . offers firsts like on-chip 
to introduce a workstation —————ee data and instruction 
system based on Motorola's 68030 32-bit caches, parallel architecture and unique DRAM 
microprocessor. interface. 

As expected, it’s turned out to be quite a That's why if you're planning a high-perform- 


system. The HP 9000 Model 360, in fact, reaches ance system, plan on talking to us first. For free 
processing speeds of upto 5 MIPS at25 MHz.And _ benchmarks and more information, contact your 
the new Model 370 hits over 8 MIPS at 33 MHz. Motorola sales office. 

Largely due to Motorola's 030. After all, After all, one great turn deserves another. 
it delivers more performance than any other 


(MA) MOTOROLA 


*Reduced Instruction Set Computer. 
All company/product names are trademarks/registered trademarks of their respective companies. © 1988, Motorola Inc. 
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munication with a host processor 
system is via a wP bus that is pin 
programmable to operate as either 
a multiplexed or a non-multiplexed 
bus. On-chip 64-byte FIFOs and 
dedicated DMA-channels for the re- 
ceive and transmit sections of each 
channel maximize throughput. You 
can also operate the controller un- 
der interrupt control. The 
SAB82525 is a CMOS device with 
a typical active power consumption 
of 25 mW and a standby power con- 
sumption of 4 mW. It is packaged 
in a 44-pin plastic leaded chip car- 
rier, and is expected to sell for 
around DM 25 (10,000) by 1990. 

Siemens AG, Zentralstelle fur 
Information, Postfach 103, 8000 
Munich 1, W Germany. Phone 
(089) 2340. TLX 5210025. 

Circle No 618 

Siemens Components Inc, 2191 
Laurelwood Rd, Santa Clara, CA 
95054. Phone (408) 980-4500. 

Circle No 619 


TELEPHONE IC 


Suitable for use in telephone hand- 
sets, the PBL3726/19 telephone 
speech-circuit IC features soft clip- 
ping to reduce distortion at high 
speech levels. An on-chip automatic 
gain-control (AGC) circuit reduces 
the gain of the transmit amplifier 
by as much as 5 dB when the ac 
signal on the telephone line in- 
creases to 2V peak. 

The circuit performs 2- to 4-wire 
conversion, has automatic loop-loss 
compensation, and interfaces to a 
variety of microphones and loud- 
speakers. Its high-impedance dif- 
ferential microphone input lets you 
control the input impedance with 
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external resistors, making it suit- 
able for applications that require a 
well-defined input impedance. The 
PBL3726/19 is supplied in an 18-pin 
DIP. A surface mounting version 
is also available. $1.40 (10,000). 
Ericsson Components AB, Mi- 
croelectronics Div, Isafjordsgatan 
16, 16481 Kista-Stockholm, Swe- 
den. Phone (08) 7574354. TLX 
8125008. FAX 08-7526034. 
Circle No 627 
Ericsson/Rifa Inc, 403 Interna- 
tional Parkway, Richardson, TX 
79081. Phone (214) 480-8300. FAX 
214-680-1059. 
Circle No 628 


BUS INTERFACE 


The MCT83000 is a MIL-STD- 
1553B remote-terminal interface 
that decouples 1553B bus transac- 
tions from host CPU I/O operations. 
On the processor side of the inter- 
face, the host CPU has continuous 
access to a 2kx16-bit dual-port 
RAM that contains validated re- 
ceived 1553B bus messages or 
1553B messages that are ready for 
transmission. Similarly, the de- 
vice’s integral 1553B remote termi- 
nal controller has continuous access 
to a separate 2k x 16-bit dual-port 
RAM that contains complete 1553B 
bus messages ready for transmis- 
sion and received 1553B bus mes- 
sages. Integrated control logic per- 
forms burst-mode transfers of com- 
plete 1553B bus messages between 
the two dual-port RAMs at appro- 
priate times during 1553B bus op- 
eration. The MCT83000 is also 
available with 4k x 16-bit dual-port 
RAMs to provide separate data 
buffers for broadcast commands in 
accordance with MIL-STD-1553B 
notice 2. The device also includes 
low-power 1553B bus transceivers. 
It is supplied in a 2.375-in. square, 
90-pin quad in-line package or flat- 
pack. Around $1200 (100). 

Marconi Electronic Devices Ltd, 
Microsystems Div, Hargreaves 
Rd, Groundwell Industrial Estate, 


Swindon, Wiltshire SN2 5BE, UK. 
Phone (0793) 727005. TLX 444460. 
FAX 0793-723348. 
Circle No 625 
Marconi Electronic Devices Inc, 
45 David’s Dr, Hauppauge, NY 
11788. Phone (516) 231-7710. TLX 
275801. FAX 516-231-7923. 
Circle No 626 


SMART SWITCH 


The L6122 and L6123 smart power 
ICs each contain three 100V DMOS 
power transistors together with the 
CMOS control logic to turn them 
on and off. The power transistors 
have an on-resistance of 0.50 and 
can handle repetitive peak currents 
as high as 5A. Their continuous cur- 
rent rating is limited only by the 
power dissipation in the device. For 
the L6122, which is housed in a 20- 
pin DIP with six leads dedicated to 
heatsinking, the allowable power 
dissipation limits the continuous 
output current to around 1.5A. The 
L6123, which is housed a 15-lead 
Multiwatt power package, can typi- 
cally handle continuous currents of 
around 3A. The source and drain 
connections for each power transis- 
tor are lead out separately from the 
device. Each power transistor is 
controlled by a separate CMOS/ 
TTL-compatible logic input. An ad- 
ditional control input lets you en- 
able/disable all three transistors at 
once. You can switch the power 
transistors at frequencies as high as 
200 kHz, making them suitable for 
applications that utilize pulse- 
width-modulation control. L6122 
$2.20; L6128 $2.50 (1000). 

SGS-Thomson Microelectronics, 
Via C Olivetti 2, 20041 Agrate Bri- 
anza, Italy. Phone (039) 65551. 
TLX 330131. 

Circle No 621 

SGS-Thomson Microelectronics, 
1000 E Bell Rd, Phoenix, AZ 
85022. Phone (602) 867-6100. TLX 
249976. | 

Circle No 622 
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It happens to the best of them. 

When Sony Microsystems 
set out to build NEWS-1850, 
their fastest, most powerful work- 
station, they turned to Motorola's 
68030 32-bit microprocessor. 


the 030 easily outperforms every 
other conventional microproc- 
essor, as Well as anumber of RISC* 
processors. It's also the first to 
have on-chip data and instruction 
caches, parallel architecture 


And they turned out the and unique DRAM interface. 
worlds first dual-030 system. If youd like your next 
With one 030 as the main proc- high-performance system to 
essor, the other as the I/O e a blazing success, 
processor, and a Motorola you know who to turn 


68882 floating point sagas to. For free bench- 
co-processor performing math ics the marks and more information, contact your 
NEWS-1850 is one of the most advanced tech- Motorola sales office. 

nical workstations on the market. After all, the news has never been better. 


Which is only natural when you consider that 


(A) MOTOROLA 


*Reduced Instruction Set Computer. 
All company/product names are trademarks/registered trademarks of their respective companies. © 1988, Motorola Inc. 
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MODEM CHIP SET 


Comprising three dedicated DSP 
devices, the TS7532 chip set lets 
you implement the receive, trans- 
mit, and echo-cancelling functions 
required in a V.32 (9600-baud) mo- 
dem. The echo -canceller can cope 
with telephone line echos that are 
delayed by as much as 1.2 sec—the 
typical delay introduced by two sat- 
ellite hops. The devices can also 
compensate for frequency shifts of 
as much as 10 Hz in the received 
signal. The chip-set interfaces to 
the telephone line via the company’s 
modem analog front-end (MAFE) 
chip set. It interfaces to the mo- 
dem’s microcontroller via an 8-bit 
data/control port. The company is 
currently working on a software up- 
grade that will allow you to incorpo- 
rate other operating modes into the 
modem—for example, V.21, V.22, 
V.22-bis, V.23, Bell 108, and Bell 
202 modes. The TS7532 chip set is 
manufactured using the company’s 
1.2-um HCMOS-3 process. $150, 
(OEM quantities). 

SGS-Thomson Microelectronics, 
Via C Olivetti 2, 20041 Agrate Bri- 
anza, Italy. Phone (039) 65551. 
TLX 330131. 
Ee Circle No 616 
SGS-Thomson Microelectronics, 
1000 E Bell Rd, Phoenix, AZ 
85022. Phone (602) 867-6100. TLX 
249976. 

Circle No 617 


ANALOG/DIGITAL ASIC 


The Expert Array lets you subdi- 
vide a mixed analog/digital ASIC 
into sections that are implemented 
using standard cells and sections 
that are implemented with mask- 
programmable arrays of analog 
components and logic gates. You 
can define the size and functionality 
of the standard cell and the array 
sections, both of which are then in- 
tegrated onto the same silicon die. 

You can use the technique to pro- 
duce standard-function parts that 
you can modify for different applica- 
tions—for example, telephone ICs 
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that you can adapt to different in- 
ternational standards. Alterna- 
tively, you can use the technique 
to accelerate the prototyping phase 
of a custom design—implementing 
well-defined circuitry with standard 
cells and using arrays to implement 
any circuitry that may require sub- 
sequent redesign. For several de- 
sign iterations, the design costs for 
the Expert Array are between 
those for a gate array and those for 
a standard-cell design. 

Mietec, Westerring 15, 9700 
Oudenaarde, Belgium. Phone 
55332211. TLX 85739. FAX 
55318112. 

Circle No 620 


DATA RECEIVER 


A monolithic receiver for use in se- 
rial data transmission networks, 
the LIU-01 recovers RZ and NRZ 
data over transmission lines as long 
as 6000 ft. It contains a differential- 
input preamplifier with a gain- 
bandwidth product exceeding 5 
GHz. The preamplifier feeds three 
threshold comparators for extract- 
ing the data, clock, and peak ampli- 
tudes, respectively. 

The chip also has two automatic 
line-build-out (ALBO) ports, con- 
sisting of two current-driven di- 
odes, which act as variable im- 
pedances, for closing an AGC loop 
around the preamplifier. By aver- 
aging the peak detected pulses on 
an external ALBO filter capacitor, 
the chip can automatically adjust 
for signal attenuation-vs-frequency 
characteristics encountered with 
varying lengths of twisted-pair, 
coax, or fiber-optic transmission 
lines. The chip can handle input sig- 


nals over a 60-dB dynamic range 
and data rates ranging from 64k to 
4M bps. The device operates from 
—40 to +85°C and comes in a 16- 
lead ceramic DIP, plastic DIP, and 
SOL package. $12 to $15. 
Precision Monolithics Inc, Box 
58020, Santa Clara, CA 95052. 
Phone (408) 562-7384. TLX 
713719541. FAX 408-727-1853. 


Circle No 593 
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POWER MODULES 
The 950A, 950B, 984A, 984D, and 
990B1 are additions to the com- 
pany’s 900-series of board-mounted 
power modules. All of the modules 
operate from a 48V dc input level. 
The 950A delivers 50W of power 
at 5V de, has a typical efficiency of 
85%, and provides parallel opera- 
tion with load sharing. The 950B 
delivers 60W at 12V de, has a typi- 
cal efficiency of 88%, and also can 
be operated in parallel with load 
sharing. The 984A delivers 30W at 
5V de, and has a typical efficiency 
of 82% and an MTBF greater than 
1,000,000 hours operating at 40°C. 
The 984D delivers 30W at 12V dc, 
and has a typical efficiency of 86% 
and an MTBF greater than 
1,000,000 hours at 40°C. Both of the 
984 modules have 2.0 X3.6x0.75- 
in. footprints. The 990B1 delivers 
100W at 12V de, has a typical effi- 
ciency of 88%, and permits parallel 
operation with load sharing. The 
950 units, $121 (500); the 984 units, 
$79.50 (500); and the 990B1, $164 
(500). 

AT&T Microelectronics, Dept 
51A1230230, 555 Union Blvd, AI- 
lentown, PA 18103. Phone (800) 
372-2447. 

Circle No 594 
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PS/2 CHIP SET 


The PC8&6 chip set provides the sys- 
tem-, graphics-, and peripheral- 
control functions needed to build a 
fully compatible PS/2 Model 25 or 
30. The chip set’s architecture and 
partitioning simplify manufacturing 
and reduce costs by making it possi- 
ble to use only a few chips to build 
a range of systems. The set consists 
of the M1201 system controller for 
the 8086 and V30; the M1203 ad- 
dress and data buffer; the M2107 
input/output controller; the M3113 
and M3115 MCGA and Hercules 
graphics controllers; the M3205 50- 
MHz, 256x18 color palette; the 
M2201A bidirectional printer inter- 
face; and the M5103 floppy-disk- 
drive interface. You can use the 
graphics-control and peripheral- 
control chips separately for PC/XT 
and PC/AT computers. A PC8&6 
sample set costs $88; $77 (1000). 
US Sertek, 926 Thompson Pl, 
Sunnyvale, CA 94086. Phone (408) 
733-3174. 
Circle No 598 


SYNTHESIZER 


The Q2334 single-chip digital fre- 
quency synthesizer provides a »P 
interface to control variable fre- 
quency and phase signals that are 
synthesized from a master refer- 
ence. It includes two independent 
frequency synthesizers for use in 
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full-duplex systems, spread-spec- 
trum analysis, or quadrature oscil- 
lator applications. The chip pro- 
vides a resolution of more than 0.01 
Hz with an input signal clocking the 
phase accumulator at 30 MHz. Sig- 
nal-to-noise ratios are 72 dB for 
quantization noise and 76 dB for 
phase noise. The Q2334 is available 
in 68-pin packages. $98 (1000). 
Qualcomm Inc, 10555 Sorrento 
Valley Rd, San Diego, CA 92121. 
Phone (619) 587-1121. 
Circle No 599 


FIBER-OPTIC CHIPS 


Designed for fiber-based LANs as 
well as standard telecommunica- 
tions, the company offers two 3-chip 
sets for use at data rates to 50M 
and 200M bps, respectively. The 
50M-bps set operates as a Man- 
chester biphase-mark encoded sys- 
tem. The LED driver (SP9960) in 
the transmitter section is program- 
mable for drive currents ranging 
from 15 to 150 mA. The receiver 
section contains the SL9901, a 
transimpedance amplifier that 
interfaces with a PIN diode, and 
the SP9921 decoder, which per- 
forms the clock and data-recovery 
functions. The 200M-bps set oper- 
ates from 100M to 200M bps, which 
includes the FDDI (Fiber Optic Dis- 
tributed Data Interface) standard. 
The SP9954 transmitter can drive 
an LED or a laser diode and fea- 
tures external-resistor program- 
ming of the operating current. The 
receiver consists of the SL9904 
transimpedance amplifier and the 
SP9944 data-slice circuit, which 
converts the output from the 
SL9904 to an ECL level. A pro- 
grammable threshold-detect func- 
tion directly supports the F DDI re- 
quirements. The 50M-bps chip set, 
$39.03; the 200M-bps chip set, 
$60.01 (1000). 

Plessey Semiconductors, 1500 
Green Hills Rd, Scotts Valley, CA 
95066. Phone (408) 438-2900. TLX 
4940840. FAX 408-438-5576. 

Circle No 606 
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BIG SAVINGS ON... 
BUSINESS CASES! 


Pieces in 
Burgundy! 


FACTORY NEW! 
FIRST QUALITY! 


LEATHER ATTACHE 
WITH PORTFOLIO 


A Great 2-in-1 Buy! Enter the business 
world in style with this distinctive pair! Both 
the Attache and Portfolio are crafted of rich, 
durable bonded leather in burgundy. Now 
take advantage of our special negotiations 
with a manufacturer to offer this fine pair ata 
LOW liquidation price. Buy NOW! 


Two Pieces to Take Care of Business! 
ATTACHE CASE has double-layered end 
straps for rough, everyday wear. 


@ Luxurious Suede-Like Lining. 

@ Two 3-Digit Combination Locks. 

@ Two Large Expandable Pockets, Plus 
Three Smaller Pockets Inside. 

@ Measurements: 12%"H x 17%"W x 3%"'D. 

TRI-FOLD PORTFOLIO is 914"H x 

1212"W. 

@ Opens to 22%” Long. 

@ Tablet Holder, Plus Two Inside Pockets. 

@ Nests Neatly Inside the Attache. 


Compare At 


ATTACHE CASE 
WITH PORTFOLIO 
Liquidation Price 
Item H-4043-7037-922 
S/H: $6.50/set 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 


GOM)G) authorized Liquidator 
1405 Xenium Lane N/Minneapolis, MN 55441-4494 
Send___Attache Case/ Portfolio Set(s) Item H-4043-7037-922 
at $39 per set, plus $6.50 per set for shipping, handling. 
(MN residents add 6% sales tax. VA residents add 4.5% 
sales tax. Sorry, no C.O.D.s) 
1 My check or money order is enclosed. (No delays in 
processing orders paid by check.) 


PLEASE PRINT CLEARLY 


Apt. # 
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PLL IC 


The CD54/74HC/HCT4046A PLL 
IC contains three different phase 
comparators—an exclusive OR 
gate, aJ-K flip-flop, and an R-S flip- 
flop. Its VCO characteristics in- 
clude a frequency linearity of 0.4% 
and a typical frequency stability of 
0.11%/°C. The VCO operates at fre- 
quencies as high as 88 MHz and a 
VCO-inhibit pin provides on/off con- 
trol and limits power consumption 
when the PLL is in standby mode. 
A signal input and a comparator in- 
put are common to all three phase 
comparators. You can couple the 
signal input directly to logic-level 
voltages or indirectly to millivolt- 
level signals through a series ca- 
pacitor. The chip’s self-bias circuit 
keeps small signals within the linear 
range of the input amplifiers. The 
CD54/74HC4046A operates from a 
2 to 6V supply; the CD54/ 
T4HCT4046A operates from a TTL- 
compatible 4.5 to 5.5V supply. 
Available packages include 16-pin 
ceramic and plastic DIPs and a 16- 
pin surface-mount version. In 16- 
pin plastic DIP, $1.62 (100). 

GE Solid State, Box 2900, Som- 
erville, NJ 08876. Phone (201) 685- 
6562. 

Circle No 600 


BUFFER AMPLIFIERS 


The EHOS-100 and EHOS-200 are 
high-speed, unity-gain buffer ampli- 
fiers with bandwidths (—3 dB) of 
125 and 200 MHz, respectively. The 
EHOS-100 operates from +15V 
supplies; the EHOS-200 from +5V 
supplies. Included in each of the 2- 
stage amplifiers are bypass capaci- 
tors that improve the transient re- 
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sponse. Both amplifiers feature a 


slew rate of 1500V/ysec and can de- © 


liver 100 mA of output current. The 
buffer amplifiers come in TO-8 
metal packages and are available in 
commercial and military versions. 
EHOS-100, $10.18 to $24.75; 
EHOS-200, $9.38 to $24 (100). 
Elantec Inc, 1996 Tarob Ct, Mil- 
pitas, CA 95035. Phone (800) 821- 
7429; in CA, (408) 945-1323. 
Circle No 602 


VIDEO SHIFT REGISTER 


Adapting to a variety of frame buff- 
ers and RAM-DAC structures, the 
Bt424 video shift register reduces 
component count in high-resolution 
graphics systems. Because it em- 
ploys both TTL and ECL circuitry, 
the register provides a low-to-high 
speed interface that simplifies sys- 
tem timing. With a 4-bit multitap 
architecture, the register works 
with systems running at rates of 
125 MHz or faster. You can use the 
device with other high-speed bipo- 
lar products in the vendor’s line. 
The chip operates from a single 5V 
supply or 5V and —5.2V supplies. 
It consumes 1.25W and comes in a 

68-pin PGA package. $62 (100). 
Brooktree Corp, 9950 Barnes 
Canyon Rd, San Diego, CA 92121. 
Phone (619) 452-7580. TLX 383596. 
Circle No 603 


ECL GATE ARRAY 


Featuring a typical access time of 
3.5 nsec, the CGAIME12 ECL gate 
array contains 4584 equivalent 
gates max, 1280 bits of configurable 
RAM, and 120 I/O cells. Interfaced 
among the I/O cells are 34 dedicated 
power pins. The gates are laid out 
in 12 contiguous rows with each row 
containing 1320 transistors and 
13820 resistors. For the typical gate, 
the propagation delay is 300 psec, 
and the power consumption is 300 
wW. The RAM megacell consists of 
four separate 320-bit blocks. You 
can configure the RAM blocks inde- 


High Density, Low Power ECL Gate Array Family 


(eee 2 = 
Do ex 
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pendently or combine them to form 
larger memory blocks. Commercial 
versions of the device are specified 
for operation over the 0 to 70°C 
temperature range. Depending on 
gate utilization, quantity, and test 
requirements, prices start at $150. 
Nonrecurring engineering costs 
range from $40,000 to $60,000. 
Raytheon Co, Semiconductor 
Div, 350 Ellis St, Mountain View, 
CA 94043. Phone (415) 966-7639. 
Circle No 601 


FLASH A/D CONVERTER 


Featuring a flash architecture, the 
monolithic AD770 A/D converter 
provides an 8-bit output at 200M 
samples/sec. It has a 250-MHz full- 
power bandwidth and a 400-MHz 
small-signal bandwidth. The AD770 
can sample signals within the 100- 
MHz Nyquist-frequency limit with- 
out an external S/H circuit. Two 
reference inputs set the unipolar or 
bipolar analog-input range within a 
+2V span. Force and sense taps 
allow accurate end-point adjust- 
ments for these reference voltages. 
A reference resistor ladder pro- 
vides taps at midpoints and quar- 
terpoints. You can use these taps 
to curve the ADC transfer function 
and to improve RF decoupling. 
A proprietary error-correction 
scheme reduces sparkle codes. All 
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digital outputs are ECL compat- 
ible. The AD770 is available in a 
A40-pin ceramic DIP for either the 
commercial or military temperature 
range. From $175 (100). 

Analog Devices, Literature Cen- 
ter, 70 Shawmut Rd, Canton, MA 
02021. Phone (617) 329-4700. TLX 
924491. 

Circle No 607 


A/D CONVERTERS 


The SP674A and HS574A 12-bit 
monolithic A/D converters are pin- 
compatible with Harris’s 2-chip 
H167A and Analog Devices’ 
AD574A. The SP674A and HS574A 
contain an internal 10V reference, 
a clock, and 3-state output buffers 
for direct interfacing to 8-, 12-, and 
16-bit wP buses. The SP674A has 
a typical conversion time of 12 usec 
(15 psec max); the HS 574A’s typi- 
cal conversion time is 15 psec (25 
wsec max). Both converters offer 
standard bipolar and unipolar input 
ranges of +5, +10V, 0 to 10V, and 
0 to 20V. The maximum linearity 
error is +0.5 LSB. The company 
guarantees no missing codes to 12 
bits over the specified temperature 
range. Both ADCs operate from 5V 
and 12 to 15V supplies and feature 
a maximum power consumption of 
150 mW. Packaging options include 
a ceramic 28-pin DIP and a ceramic 
28-pin LCC. The converters are 
available in the commercial. indus- 
trial, and military temperature 
ranges. Depending on grade and 
screening, $25 to $160. 

Sipex Corp, Hybrid Systems 
Div, 22 Linnell Circle, Billerica, 
MA 01821. Phone (508) 667-8700. 
FAX 508-667-8310. 

Circle No 604 
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DATA QUANTIZER 


The ML4421 is a data quantizer that 
converts analog signals in fiber- 
optic receivers to digital pulses. 
The unit is compatible with Hewl- 
ett-Packard’s HF BR-24X6 fiber- 
optic receiver and preamplifier. A 
dual-stage wideband amplifier, 
which features an adjustable band- 
width, drives a fast ECL compara- 
tor. The output data of the device 
is available with either ECL or TTL 
levels. The chip is capable of data 
rates as high as 100M baud, utiliz- 
ing the full 50-MHz max bandwidth. 
The quantizer has a 100-~V input 
noise spec and a dynamic range of 
55 dB. The unit is available in a 
24-pin DIP and a 24-pin PLCC. 
$6.50 (1000). 

Micro Linear Corp, 2092 Con- 
course Dr, San Jose, CA 95131. 
Phone (408) 433-5200. 

Circle No 613 


IGNITION PREDRIVER 


Designed primarily for automotive 
applications, the CS-345 drives and 
controls an external power transis- 
tor or FET to start and regulate 
inductive load currents. An input 
control voltage between 0.9 and 
3.5V triggers the chip’s output 
driver into saturation with a maxi- 
mum voltage drop of 0.5V. An ex- 
ternal resistor sets the CS-345’s 
output drive current (200 mA max). 
A sense input monitors the load cur- 
rent and sets the regulation to a 
user-selectable level. Once the IC 
begins regulating the load current, 
the status pin switches from a logic- 
1 to a logic-0. When the control in- 
put switches to a logic-0, the output 
transistor goes into cutoff and shuts 
off the drive current to the load. 
The CS-345 is packaged in an 8-pin 
DIP. $0.94 (1000). 

Cherry Semiconductor Corp, 
2000 South County Trail, E 
Greenwich, RI 02818. Phone (401) 
885-3600. TLX 6817157. FAX 401- 
885-5786. 

Circle No 610 
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"M350 to 1500 Watts 
_ 3 to 15 Outputs 


400 to 3000 Watts in 5” x 8” 


Standard Package 


@ 155,000 Hrs. Demonstrated 
MTBF 


Hot Plug-in 
FAULT TOLERANT 
(N+1) POWER SYSTEMS 
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— Two to Six Supplies 
M@ Expandable, 300 to 1800 Watts 
H Internallsolation Diodes (Option) 


POWERTEC 


The Power in Power Supplies 


20550 Nordhoff Street Chatsworth, CA 91311 
(818) 882-0004 « FAX (818) 998-4225 
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386 SYSTEM, DESPITE ITS 
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Tue Det 20 MHz 386 System 310. 


STANDARD FEATURES: « intel 80386 microprocessor running at 20 MHz. ° 1 MB of RAM* expandable to 16 MB+ using a dedicated his speed 32-bit memory sion slot. * Advanced 
Intel 82385 Cache Memory Controller with 32 KB of high ee RAM cache. « Page mode interleaved memory architecture. * Socket for 20 MHz Intel 80387 or 20 MHz WEITEK 3167 math 
coprocessor. * 5.25" 1.2 MB or 3.5” 1.44 MB diskette drive. * nced 101-key keyboard. * | parallel and 2 serial ports. ¢ 200-watt power supply. * 8 industry standard expansion slots. 


**1 case for as low as $148/Month. —— Wirt Montror & ADAPTER 


40 MB-28 ms $4,099 $4,399 
90 MB-18 ms ESDI $4,899 $5,199 
150 MB-18 ms ESDI $5,399 $5,699 
322 MB-18 ms ESDI $7,399 $7,699 
SYSTEM 310 OPTIONS: * 20 MHz Intel 80387 math coprocessor. * 20 MHz WEITEK 3167 math coprocessor. * 1 MB or 8 MB+ memory upgrade kit. * 2 MB or 8 MB 
memory expansion board kit. 


*640 KB is available for programs and data. The remaining 384 KB is reserved for use by the system to enhance performance. +Using 1 MB SIMMs. Inquire as to availability. 


All prices and specifications are subject to change without notice. Dell cannot be responsible for errors in typography or photography. **Payments based on a 36-month open-end lease. In Canada, configurations 
and prices will vary. AFor complete terms of our Honeywell Bull Service Contract, Satisfaction Guarantee, Warranty and leasing plans write: Dell Computer Corporation, 9505 Arboretum Blvd. Austin, 
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CONSIDER A DELL 
SUSPICIOUSLY LOW PRICE. 


ur 386-based System 310 is priced about 35% 

less than comparable systems. Which may 

make you wonder if we’ve left something 
important out. Like high performance. 

Well we haven't. 

This advanced 32-bit machine is fully IBM PC com- 
patible. And has all the latest technology. Including a 
cache memory controller and high performance drives. 
So it’s among the fastest 386-based systems available. With 
more advanced features than you’d get in systems that 
list for up to $3000 more. 

Like Compaq’s. 

This is the system that PC Magazine (6/14/88) described 
as “fast enough to burn the sand off a desert floor.” 

But as you'll soon see, speed isn’t the only reason to 


buy from us. Or even the best. 


Tue First PERSONAL COMPUTER 
THAT’S [TRULY PERSONAL. 


When you order from Dell, we custom configure a system 


to your exact personal specifications. After an evaluation of 


your business needs, our knowledgeable sales representatives 


DELL 


will help you select the features that are nght 
for you. After your system unit is custom built, 
we burn-in everything, add-in boards and all, 


to make sure the entire system works perfectly. 


COMPUTER 
CORPORATION 


TOLL-FREE SUPPORT AND ON-SITE 
SERVICE INCLUDED IN THE PRICE. 


Every Dell system includes the Dell System Analyzer, a com- 
plete set of diagnostic tools. So troubleshooting is easy. In 
fact, most problems can be resolved over our toll-free support 
line. It’s staffed by Dell’s own expert technicians from 7 AM 
to 7PM (CT) every business day. And there’s no extra charge. 

And if your system re- 


To Orper, PLEASE CALL 
quires hands-on service, 


800-426-5150 


In CanapA, CALL 800-387-5752 


a Honeywell Bull techni- 
cian will be at your location the next business day. At abso- 
lutely no charge to you? Because included in the price of 
your system is a full year of on-site service. 

But that’s not all. You’re also protected by our 30-day 
money-back guarantee. And our one year limited warranty 


on parts and workmanship‘ 


AND IF You Stitt THInK You GET 
Wuart You Pay For, ConsIDeErR THIS. 


When you buy from Dell, you buy directly from our manu- 
facturing facility in Austin, Texas. Which means we eliminate 
dealer markups, allowing us to give you a lot more 386 for 
less. We can even design a custom lease plan for your busi- 
ness, which gives you another way to save. 

So go beyond your suspicions. Call us at 
(800) 426-5150 and order the system that’s 
night for you. 


Texas 78759-7299. Microsoft, MS and MS-DOS are registered trademarks owned by Microsoft Corp. Signifies trademarks of entities other than Dell Computer Corporation. 
°Locations greater than 100 miles from a Honeywell Bull Service location incur additional travel and mileage charges. ©1988 DELL COMPUTER CORPORATION. 
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SOFTWARE 


David Shear, 
Regional Editor 


shows promise but 
confusion still exists 


n theory, computer-aided software 
engineering (CASE) promises to 
automate your software-design 
process, making it easier for all 
those involved with a software pro- 
ject to communicate. It’s not cer- 
tain, however, whether CASE ac- 
tually fulfills that promise. The is- 
sue iS a complex one, and it’s fur- 
ther complicated by the fact that 
almost everyone has a different 
definition for CASE. In general, a 
CASE tool can be defined as any 
software program that assists you 
in developing software. Different 
people fine-tune this loose definition 
very differently, however. 

Some refer to design, analysis, 
and prototyping tools as “front-end” 
CASE tools, and refer to assem- 
blers, compilers, test programs, in- 
tegration tools, and configuration- 
management systems, etc, as 
“back-end” CASE tools. For the 
sake of discussion, this article will 
refer to the “front-end” CASE tools 
simply as CASE tools and will call 


the “back-end” CASE tools by their 
individual names. 

CASE began as an attempt to 
automate certain structured meth- 
odologies, dating back to about 15 
years ago, that were intended to 
solve the communication problems 
that typically plague large software 
projects. Such problems have been 
well documented. Frequent cost 
and schedule overruns, high main- 
tenance costs, questionable reliabil- 
ity, and the failure to create pro- 
grams to specification have long af- 
flicted the software industry. All of 
these problems can be traced to dif- 
ficulties in communication, which 
are, in turn, often caused by lack 
of discipline in software-engineer- 
ing practices. 

As the number of software engi- 
neers developing a software system 
increases, the potential for 
communication-related problems 
goes up. Eventually, the CASE 
theory goes, you reach a point 
where the advantages of using a 
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Link between design tool and prototyping 
tool (Ready Systems) 


structured software-design methodology outweigh the 
concomitant increase in the cost and complexity of the 
design process. 

So, CASE’s originators theorized, CASE would 
solve software-development problems by increasing 
the ability of everyone involved in a software project 
to communicate. The software-development team, 
management, the quality-assurance people, the main- 
tenance team, the customer, and the user would all 
be able to look at the original requirements, the design 
documents, and the final code to perform their func- 
tions. The designers, who often work on different mod- 
ules of the software system, could share updates of 
any changes and pass development details and formats 
among modules. Management could use the data-flow 
diagrams, structure charts, module definitions, data 
dictionaries, pseudocode, and interface specifications 
to keep tabs on the progress the software-development 
team was making. 

The quality-assurance team would have access to 
an exact description of the original requirements of 
the system, in order to verify that the finished design 
would do what it was supposed to do. The CASE disci- 
pline would produce clear documentation, which would 
assist the maintenance team in fixing any bugs or in 
modifying the program at the customer’s request. The 
users would be able to communicate with the mainte- 
nance team so they could easily ask for changes, if 
necessary. 

Such an increase in communication was to pay off 
in greater productivity, higher quality, and lower costs 
over the entire cycle of the software project. Those 
are the promises of CASE. 

The truth, however, is that CASE is still in its in- 
fancy, and it hasn’t grown as fast or as big as its parents 
expected it to. One of the problems lies in the struc- 
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tured nature of CASE design. The available CASE 
tools each conform to a specific CASE methodology, 
and if you use one of those tools, you must design as 
it dictates, and not according to your own individual 
methods. Now, if you happen to think in the same way 
as the creator of the particular tool you’re using, you'll 
be delighted with that CASE tool—it will speed and 
streamline your design process as a calculator speeds 
your arithmetic. 

If you don’t accept the methodology of the CASE 
tool you're using, however, then frankly it will be use- 
less to you, and your best bet is to design your software 
according to your own methods and then employ what- 
ever compilers or configuration-management tools suit 
you best. In fact, given the time and expense of learn- 
ing a new software-design methodology, you could go 
so far as to say that any CASE tool is useless unless 
youre already using the methodology it automates. 

Of course, if your company or project gives you 
enough léeway, you could learn a CASE methodology 
before designing with a particular CASE product. If 
you have that opportunity, make sure that you learn 
the methodology before using the tool, and make sure 
the methodology fits in with your company’s way of 
doing things and with your particular project. 

But if you try to force the way you create to conform 
to the way a tool says you should create, your produc- 
tivity goes way down, you become frustrated, and you 
end up designing the way you always have. If your 
manager or customer requires you to use CASE, you 
may spend late nights at the office entering the infor- 
mation into the system so the manager will see what 
he or she expects to see. 

And the documentation the CASE programs create 
will also be of questionable value, because the mainte- 
nance people will do the same thing you do—they’ll 
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examine the code, as they always have, then try to 
enter changes into the system in such a way that the 
documentation will reflect those changes. But they 
generally won’t use the facilities that CASE was in- 
tended to provide. 

What CASE actually does is to automate certain 
software-design and -analysis methodologies. To 
choose a tool properly, you must fully understand the 
methodology that the tool automates. Unfortunately, 
there’s no standard among these methodologies. You 
ean choose the Yourdon-DeMarco structured-analysis 
methodology, the Warnier-Orr stepwise-decomposition 
methodology, the Nassi-Shneiderman structogram 
methodology, and the Chen-Merise database-design 
methodology. So far, there is little evidence that these 
methodologies have resulted in any real success in re- 
ducing development time or increasing quality. Their 
major contribution has been to tell people that using 
GOTO statements is taboo. 

Besides the general methodologies, there are a num- 
ber of extensions of the methodologies. You may have 
heard of the Boeing-Hatley, Ward-Mellor, Jackson, and 
Harel extensions. Individual CASE vendors offer ex- 
tensions to these extensions. So not only do you have 
to choose a general methodology and a general exten- 
sion, but you must consider each manufacturer’s im- 
plementation of these methodologies and extensions, 
because each is different. Merely choosing a product 
can turn into a lot of work. 

Two factions have further confused the issue. The 
first group includes people who adopted CASE in its 
early stages. Because some of them have an almost 
religious fervor about their favorite methodologies, 
they place more emphasis on the tools and techniques 
than on the tools’ practical use in creating software 
products. 

The second faction includes vendors that have made 
wild marketing claims about their CASE products’ 
abilities. Originally, the story was that CASE would 
increase your productivity. Then it was going to reduce 
the total project cost. Then companies claimed it would 
increase the quality of your software. The current mar- 
keting claim is that CASE will make large projects 
possible. This lack of consistency in communicating 
what CASE tools will do has injured the CASE mar- 
ket. Many potential customers for CASE tools distrust 
every CASE vendor because of the exaggerated claims 
made by a few. Those exaggerations have obscured 
the more realistic claims of the industry. 

One realistic claim is that CASE may make it easier 
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for a customer to verify that a product does what it 
was intended to do. At present, it’s nearly impossible 
to monitor large software projects and verify their op- 
eration at the time of acceptance. The Department of 
Defense often uses CASE to solve this problem; it 
requires software developers to demonstrate that their 
programs comply with DOD-STD-2167A, which speci- 
fies the type of documentation the designers must gen- 
erate. The DoD can use these documents to verify 
that the finished product is what it ordered. Generating 
the documents in accordance with 2167A may make it 
possible for the DoD, and management, to monitor a 
project. 


A CASE program is no panacea 

Remember, however, that a CASE program isn’t a 
panacea for any software-development problem, it’s 
only a tool that assists a human being in designing 
software. Like any computer program, it can at best 
do what it was designed to do. A CASE program is 
designed to automate a particular design methodology. 
Your ultimate purpose, by contrast, isn’t to design by 
one method or another, but to design good software. 

Take structured-design methodologies, for instance. 
In the rarefied atmosphere of academia or a manage- 
ment conference room, structured-design tools look as 
though they'll solve the bulk of the problems associated 
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with software development. Before you actually imple- 
ment them, however, you have to evaluate how they'll 
perform in the project environment, with its delivery 
pressures and real-world problems. 

Methodologies based on conventional languages force 
the language to conform to the methodology, and they 
depend largely on the discipline and talent of the soft- 
ware engineer to do so. The language itself does not 
enforce any of these methodologies. When the schedule 
gets tight, the software engineer often drops the meth- 
odology, intending to go back and clean up the docu- 
mentation later. Further, the software engineer’s pro- 
gramming experience and understanding of the meth- 
odology has a significant impact on how much of the 
full potential of the methodology he or she will realize. 

You could compare a structured methodology to a 
waterfall. You start at the top and flow down, step 
by step, to the final, implemented code. Many software 
engineers don’t naturally design this way, however. 
For them, the design effort is an iterative process that 
requires a very free, unstructured environment. The 
waterfall environment expects you to create in a very 
precise and structured way. Some people think this 
way, but many creative people need a free-flow design 
environment that gives them the leeway to try out 
many possible solutions to a problem. 

Consider, as well, the ramifications of forcing a meth- 
odology on software engineers at the design and analy- 
sis phase—it may severely affect the overall productiv- 
ity of the software-engineering effort. True, a particu- 
lar CASE tool may increase the productivity of those 
software engineers who have a mindset similar to that 
of the tool’s creator, but for everyone else, the tool 
will probably decrease productivity. 

Also note that there’s often a wide divergence be- 
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tween what CASE is intended to do and what software 
engineers actually use it for when they design pro- 
grams. Although, in theory, CASE will help you create 
a design from the very beginning, many people actually 
use it as a hardware engineer would use a schematic- 
capture program. As Rick Potter of Mentor Graphics 
points out, “CASE is not used for design, it is used 
to capture a design.” Software engineers, he says, 
often create designs on the backs of envelopes, chalk- 
boards, and the like, and enter them into the CASE 
system after the fact. 


An all-or-nothing proposition 


To use today’s structured methodologies success- 
fully, you must strongly believe in them. It’s an all-or- 
nothing proposition. Some people compare the adoption 
of a new methodology to the adoption of a new religion, 
because of the discipline a new methodology requires. 
It’s difficult to conform strictly to a methodology, espe- 
cially because programming languages aren’t strict by 
nature—they let you do almost anything. A methodol- 
ogy that enforces good programming practices can be 
very constraining. 

Further, because the tools for analysis, design, and 
implementation are separate, you must be careful to 
keep the data associated with all of these tools current. 
If any of the data is in error, the design documents 
will be worse than useless. The most common break- 
downs associated with CASE tools result from undocu- 
mented changes, which cause the design documents 
to disagree with the actual code. 

There may be alternatives to the structured method- 
ologies of software design that would both support an 
individual’s method of creating software and allow the 
designer to produce readable, maintainable code. For 
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example, you could allow designers to create by their 
individual methods, leaving those unstructured, and 
then formalize the documentation by using common 
databases and some simple, standard documents. 
CASE systems that will let you use any methodology 
to design, then automatically convert the data to a 
standard format are at least a few years in the future. 


Combining methodology and language 


Another possible approach would be to use a lan- 
guage that incorporates a software-design methodol- 
ogy. Such a language spares you from having to trans- 
late the results of a design into the language used to 
implement the design. When you make changes in the 
code, you won’t have to reverse-engineer the changes. 
The development and the result are one and the same. 
The Ada programming environment is a step in this 
direction. It was, along with Smalltalk, one of the first 
attempts to create a language that forced the program- 
mer to write readable code. 

Object Oriented Programming Systems (OOPS) is 
another of the latest methodologies to move in this 
direction. Ed Yourdon, who was instrumental in the 
development of structured methodologies, has said that 
OOPS is just the latest catchphrase for good program- 
ming. But it may be more than that. OOPS combines 
data and operations into abstract aggregates called ob- 
jects. An object is an entity representing a collection 
of information and a description of how that informa- 
tion can be manipulated. 

In the OOPS methodology, you accomplish a task 
by sending messages between objects. The messages 
cause operations to be performed and information to 
be returned. They describe what you want to happen, 
not how it should happen. The implementation of an 
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operation is hidden within the definition of each specific 
object. 

This procedure is similar to the way that communica- 
tion takes place among the departments of a company. 
Say, for instance, that a company’s sales department 
requests that the research department send up some 
data on the semiconductor industry. The sales depart- 
ment doesn’t tell the research department how to han- 
dle the task, it just sends the request. Whatever the 
research department does to fulfill the request occurs 
inside that department. The sales department merely 
uses the data when it arrives. As the requirements of 
the company change, the different departments may 
add services to accommodate the needs of the other 
departments. Even after a major reorganization of the 
company, many of the departments are the same. 


IPSE lets you custom-design a CASE toolset 


If you do intend to use CASE tools for all the stages 
of software design, consider using an Integrated Pro- 
gramming (or Project) Support Environment, or IPSE. 
An IPSE allows you to select any CASE tools, from 
any manufacturer, and integrate them. It monitors the 
data flow between the tool’s databases and the tools, 
keeping track of all of the changes. It also allows you 
to send data from one tool to another. 

The configuration-management aspects of an IPSE 
promise to keep complex projects under control. The 
environment also promises to make it simpler to moni- 
tor a software project, so that the program manager 
can review and record all operations. The IPSE might 
prove to be the program manager’s best friend; it will 
let the program manager see what the software engi- 
neers are doing without interfering. The software engi- 
neers may feel as though Big Brother is watching their 
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every move, but when they’re working on very large 
projects, they’ll probably welcome the attention. When 
it comes time to integrate the system, each software 
engineer will have more confidence that his colleagues 
have done their jobs, and there’ll be fewer integration 
problems. 

One available IPSE is Atherton Technology’s Soft- 
ware Backplane. According to Alan Codkin, the firm’s 
vice president of marketing, the product will “allow 
you to integrate tools that are the best of breed.” 
Note, however, that before you can use an IPSE, you 
must set it up so it can integrate your CASE tools. 
Codkin admits that it can take six months to a year 
to configure the Software Backplane for large projects. 

Until very recently, CASE tools didn’t have links 
to compilers, test programs, and the like. Now, some 
vendors are offering code generators and reverse- 
engineering tools, which provide a direct link between 
these tools. The existing code generators automatically 
fill in things such as the data declarations and some 
of the code, but you still have to write most of the code. 

Reverse-engineering tools produce design docu- 
ments from existing code. For a reverse-engineering 
tool to work, the code to be converted to documents 
must have been written with a particular methodology 
in mind. If you start with spaghetti code full of GOTO 
statements and lacking any structure, you’ll have to 
provide a tremendous amount of effort to make the 
conversion. 


Fig 1—Huge programs seem to be on the 
horizon. Automating some portions of the 
software development cycle is essential if 
these programs are to be realized. 
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Another type of link is Back Annotator from Micro- 
case. Back Annotator takes the test results, as gath- 
ered by Microcase’s Software Analysis Workstation, 
and displays these results in relation to the original 
source code, so you can see how fast each routine exe- 
cutes and get a report of test-software coverage. 

There are some incredibly large programs on the 
horizon. By 1990, software engineers will be writing 
programs with 120,000,000 object instructions (Fig 1). 
To have even the slightest chance at performing such 
a complex software-engineering feat, you must use ex- 
tremely disciplined and structured methods. Further, 
these methods must be automated in order to be practi- 
cal. Trying to keep millions of bubbles in data-flow 
diagrams current with an eraser and a pencil would 
be ludicrous. In fact, today’s software-design method- 
ologies simply may not support tomorrow’s immensely 
complex projects. 

There are also some small programs on the horizon. 
These programs, created by small teams of software 
engineers, do not present the same difficulties as the 
insanely complex project mentioned above. The tool 
requirements will not be as severe. All you may need 
to do to increase communication among the software 
engineers on such a project is to have them use a 
common database. You probably won’t need expensive 
and complex CASE tools for small projects. 

When you hear someone talking in glowing terms 
about the advantages of CASE, you’d be well advised 
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The ultimate in time savings is obtained 
? when you debug your code in the same 
language it was written. Code development 
@ is accelerated as constant program print- 
outs are no longer necessary. All displays 
of your program, including the real-time 
trace buffer, are in the form you specify, 


with options for Source only, Source and 


assembly or assembly only. Use your favor- 
ite C or PL/M compiler with our emula- 
é tion system and SourceGate™ to enhance 


productivity of your engineering depart- 
ment. If you are working with different 
microprocessors, SourceGate provides the 
same interface for each, so learning curves 
are almost nonexistent when switching 
between projects or processors. 


SourceGate was written from the begin- 
ning to enhance the power of our 200 
Series emulators with an advanced source 
level debugger. This total integration assures 
that the emulator capability is utilized and 
not masked as in afterthought debuggers. 


HMI enhances this software capability with 
the most advanced line of in-circuit emu- 
lators on the market today. Current support 
is available for the 8051 family, 68HC11, 
64180/Z180, Z80, 68000 family, 6809 and 
8085. SourceGate runs on all IBM PC family 
: 2 computers, Sun Workstations and many Unix 
os - : : systems. For complete details, contact: 

: = bis : Huntsville Microsystems, Inc. 

ou = PO. Box 12415 
= ane | 4040 South Memorial Parkway 
Huntsville, AL 35802 
(205) 881-6005 
TWX: 510-600-8258 
FAX: 205-882-6701 


Supported Processors: 


8051 Family 

68HC11 64180/Z180 
780 68000 Family 
6809 8085 


Now supporting the 68020 
and the 8096/196 family 
and offering Software 
Performance Analysis for 
all units! 


Sun Workstations is reg. T.M., Sun Microsystems, Inc. IBM 
is reg. T.M., International Business Machines, Inc. Unix is 
reg. T.M., Bell Laboratories, Inc. 
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What's Missing 
in this LCD Photo? 


(answers below) 


If you peeked at the answers, then you know it’s Motion. 
In the actual LCD every one of the windows is in motion. 
Think for a minute how you would make six or seven 
unique motions simultaneously with the low level LCD 
controllers that you have seen. No way! Now think what 
your instrument or new system could do with dynamic 
text and graphics. Tests show that programmers can 
achieve animated presentations in only hours using the 


CY325. 
The CY325 LCD Windows 
Controller Chip 


lets you specify any of 250 built-in 
windows, or create your own with a 
single command; manage text and graphics 
with automatic cursor control; wrap or scroll 
text with window relative pixel plotting and 
clipping; read an A/D and write the waveform 
into the window; drive up to 6 I/O pins with logic 

waves, or use the ‘soft-key’ feature of the CY325 for 
menu management. 


Answer: 


Motion is missing in each of the windows in the photo. 
Text actually scrolls up in the top left window above, and: 


Logic wave forms flow 
right to left. 


Two actions here! Counter 
counts and sine wave 
advances! 


ee and girl wink, smile, 
flirt in this window. 


Pseudo random patterns 
change continuously. 


The next move is yours — 


Write or call today for information on the CY325 LCD 
Windows Controller Chip. Only $75 each ($20/1000). 


Cybernetic Micro Systems 


Box 3000 e San Gregorio, CA 94074 
(415) 726-3000 e Telex: 910-350-5842 
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to ask when the person actually used CASE to create 
working code for a project that was delivered and is 
now operating somewhere. Most likely, the CASE fa- 
natic will admit that he hasn’t coded for quite some 
time. The people who tout CASE most seem to focus 
on the problems of software development and CASE’s 
promise to solve those problems, but they probably 
haven’t actually completed a project with CASE. 

Ultimately, CASE represents an attempt to force 
an engineering discipline on the creation of software. 
We don’t yet know enough about software design, how- 
ever, to have developed a consistent discipline that 
will both support individual styles of creativity and 
allow people to produce code that others can read and 
maintain. 

There should be and there will be a way to make 
CASE fulfill its promise. But at the moment, CASEH’s 
scope of usefulness is limited. Within those boundaries, 
and depending on how fully you accept the software 
methdology a particular tool automates, CASE can be 
a valuable assistant in software design. 
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Specify Star Chip Tantalum Capacitors! 


Make a note to give your computer memory and 
switching power supply designs more efficiency 
and reliability with highest-performance Mepco/ 
Centralab capacitors. 


You want performance: Our unique (patented) 49XC 
Star Chip® Tantalum Capacitors, in ratings from 1.0 
to 220 nF, provide unrivaled electrical/mechanical 
characteristics — lowest ESR, low impedance, 
minimal capacitance change and higher power 
dissipation at 100 kHz to 1 MHz, and higher. Plus sur- 
vival at cryogenic temperatures! 


You want selection: Choose our Star Chip® Tantalum 
Capacitors with ESR of 50 or 100 milliohms at 100 
kHz — in 100 pF at 10 volts, 47 pF at 10 volts, 22 uF 
at 20 volts, 10 nF at 25 volts, or 33 uF at 15 volts. 
Higher capacitance, coupled with stability over fre- 
quency, provides low impedance. 


PHILIPS ES 
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MEPCO/CENTRALAB 


Jot this down: Send this coupon now to 
Mepco/Centralab — the active leader 
in passive components. 


Attach coupon to your letterhead and mail to: 
Mepco/Centralab 

Attn: Corp. Advertising 
2001 W. Blue Heron Bivd. 
| P.O. Box 10330 

| Riviera Beach, FL 33404 


_| Please send engineering samples and data for 
capacitance/ volts at 


frequency. 


_| Please have application engineer call. 
Name/Title 
Firm/Dept./Div. 


City/State/Zip 


| 

| 

| 

| 

| 

| Phone( ) Best Time 

& bey EDN120888 


| 

| 

| 

| 

| 

| 

| 

| 

| 
Address/MS | 
| 

| 
a 


A DIVISION OF NORTH AMERICAN PHILIPS CORPORATION 


>Star Chip is a trademark of Mepco/Centralab. 
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© 1988 Ready Systems Corporation. VRTX is a registered trademark and CARDtools, VRTX 32, RTscope, ARTX, MPV, IFX, Hyperlink, RTAda and Taskbuilder are trademarks of Ready Systems Corporation. Other 
brand or product names are trademarks or registered trademarks of their respective holders. 
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What it takes. 


Operating System 


Debug 


I/O and File Management 


2 eee ee ee ee ae 


es RR ee age ee ae eae ge ge ig ey 


RTscope ) 


Embedded 
Microprocessors 


Multiprocessing 


Networking 


TARGET 
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real-time? 


Successful real-time design for 
embedded systems takes more than extra- 
ordinary helpings of craft and creativity. 

It also takes the right tools. Which may 
explain why our CARD (Computer-aided 
Real-time Design) technology is behind the 
development of well over fifty million lines 
of real-time code. 

Were not talking about ordinary 
tools spruced up with a few real-time exten- 
sions. CARD technology was created 
exclusively for the real-time world specific- 
ally for integrating run-time and software 
development environments. 

We are talking about tools such as 
reusable software components like VRTX® 
the real-time operating systems standard. 
Real-time implementations of C and Ada. 
Automated analysis tools for verifying sys- 
tem performance. Our CARDtools"product 
gives you everything you need including 
specifically tailored design aids to manage 
software organization and data flow. 

And automated documentation so 
complete, so accurate, it satisfies even the 
DoD's rigid 2167A specs. Not to mention 
the demands of our hundreds of exacting 
commercial customers. 

So if you'd like to have what it takes to 
make your next real-time project run more 
efficiently call us, toll free, at (800) 228-1249. 
Or (214) 661-9526 in Texas. 

Because you can only bea success in 
real-time design if you've got the right stuff. 


© READY 
SYSTEMS 
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Creating the new 
megabit memories. 


NEC now offers 4-megabit EPROMs 
and 1-megabit SRAMS. 


For fast answers, call us at: 
USA Tel: 1-800-632-3531. TWX:910-379-6985. Sweden Tel:08-753-6020. Telex:13839. 
W. Germany Tel:0211-650302. Telex:8589960. France Tel:1-3946-9617. Telex:699499. 


Cai Computers and Communications The Netherlands Tel:040-445-845. Telex:51923. italy Tel:02-6709108. Telex:315355. 
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EC expands your design horizons with a new 
class of high density memories — 4M EPROMs 
and 1M SRAMs. These chips not only give you greater 
capacity, they also offer high speed and low power 

consumption. 


4-Megabit UV EPROMs 
NEC leads the industry again with the introduction 


of 4M EPROMS. Providing unprecedented flexibility for 
storage of large-scale programs and fixed data, these 
devices help you achieve higher design goals. 
The wPD27C4001DZ is 

fabricated with a 1.0um CMOS 

_ process. It comes in a 512Kx8 
organization, and offers many 
‘ advanced features, including — 


_ UFast access: 150/170/200ns. 

_ Fast programming: less than 
60 seconds for all 4 megabits. 

L1Low power consumption: 
30mA (max) active; 1OOUWA 
(max) standby. 

(11 32-pin DIP with JEDEC 
standard pinout. 


1-Megabit SRAMs 


— Our new SRAMs give you 

1- mea density combined with 85ns access speed 
and low power consumption: 70mA (max) active, 
100A (max) standby. For battery back-up needs, we 
offer the L-version which requires only 50uA (max) 
for data retention. The wPD431000 family features: 


a4 = 
4 = 
a: § 
: z = 
7. = 
a 3 
s a 
a3 ES i 
a4 3 
a 3 
a °F 


oe es 


11128K x8 organization. 
L13 speeds: 85/100/120ns. 
1 32-pin 600 mil plastic DIP; or 525 mil SOP. 


To find out how megabit memories can multiply 
your design possibilities, call NEC today. 


UK Tel:0908-691133. Telex:826791. Singapore Tel:4819881. Telex:39726. 
Hong Kong Tel:3-755-9008. Telex:54561. Australia Tel:03-267-6355. Telex:38343. 
Taiwan Tel:02-522-4192. Telex:22372. 
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SOME THINGS 
JUSTAREN'T WORTH THE RISC. 


$174" 
AMD RISC Chip 
16 MHz, 12 MIPS 


$495** 
20 MHz, 17 MIPS 


AM29000 


Any chip above would do a good job as 
an embedded controller in a disc drive, laser 
printer, or workstation. 

It’s just that one can do it for a lot less 
money. The VL86C010 32-bit RISC chip 
(ARM) from VLSI. 

It gives you the performance you need 
right now, in volume, for about $5 per 
MIPS. (The nearest competitor is $10 per 
MIPS. Ifand when the product is available.) 

YOU NOT ONLY SAVE CASH, 
YOU SAVE CACHE. 


Because our chip is not only less expensive, 
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Motorola RISC Chip 


$179* 
LSI Logic SPARC Chip 
16 MHz, 12 MIPS 


$174* 
Intel RISC Chip 
20 MHz, 7.5 MIPS 


164801 


SOSGOKA 


but easier to use than most RISC chips, 
you save a bundle on your entire system. 

You don’t have to pay for fancy memory 
schemes like cache or full static memory. 
Our RISC chip only needs 80ns DRAMs 
to run ata full 12 MHz. 

You save on real estate, too. You can 
design an intelligent controller with 
4 Mbytes of DRAM that will fit on a 
standard XT expansion card. 

YOU’LL THANK US FOR 
OUR SUPPORT. 

Nobody else in the industry offers the 
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AND SOME THINGS ARE. 


$50" 1 


VLSI RISC Chip 
12 MHz, 6.33 MIPS 


peripheral support we do. Nobody. 

Ours is the only RISC chip with off- 
the-shelf peripheral support for memory, 
video, audio, and other I/O functions. 

Don’t want to mess with microcode? 
That’s okay. ANSI C, FORTRAN 77, 
and an Assembler/Linker will do very 
nicely, thank you. 

And we’re working on development 
support tools like industry standard real- 
time executives and in-circuit emulators. 

But we saved the best for last. 

Because VLSI is a leader in ASIC and 


EDN December 8, 1988 


always has been, we’re now using our 
RISC as an ASIC core. 

That means you can build your very 
own RISC system quickly and easily 
using VLSI design tools. 

Call 1-800-872-6753 and ask for our free 
VL86C010 brochure. Or write to us at 8375 
South River Parkway, Tempe, AZ 85284. 

And reduce your RISC. 


*Prices based on: EDN, June 9, 1988; Electronics, April 14, 1988; Microprocessor Report, May 
and September 1988; Quantities of 100. **Price based on sample quantities. 


\ VLSI TECHNOLOGY, INC. 
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NEW 18-BIT DAC/29 


ginally designed as a 
programmable ATE reference, 
DAC729’s exceptional accuracy and 
stability also make it an excellent 
choice for digital audio, precision 
controller, and precision waveform 
generator applications. Consider 
these features: 


182 


8-bit D/A converter sets new standards for 
solution, accuracy, and dynamic range. 


® 18-bit resolution 


@ +0.00076% FSR max linearity 
error 


® complete with 10V reference, 
precision output op amp 


@ +5ppm °C max gain drift 
exc. ref. 


® 8us max Settling time to 
+0.00076%FSR 


®@ lout (£1, 0 to —2mA) or Vour (2.5, 
+5, 710, 0 to +10, 0 io 76V 


@ 40-pin hermetic DIP 
CIRCLE NO 77 


Put the new DAC729 to your test 
now. Call your Burr-Brown 
representative or Applications 
Engineering, 602/746-1111, for full 
details. Burr-Brown Corp., P.O. 
Box 11400, Tucson, AZ 85734. 


BURR-BROWN® 
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Software 


CASE tool set aids software 
development for embedded processors 


The HP 64000 UX Case Solutions 
for Embedded Processors consists 
of a set of tools that cover all phases 
of software development—from 
specifying requirements to monitor- 
ing maintenance. The tools run on 
the HP 9000 Series 300 computers 
and generate code for target sys- 
tems that are based on embedded 
uwPs of the MC68000 family. The lat- 
est additions to the tool set are C 
cross-compilers, source-level debug- 
gers, and branch analyzers. 

The C cross-compilers follow the 
draft ANSI standard (without func- 
tion prototyping) and are fully com- 
patible with the HP-UX C prepro- 
cessor and the standard HP-UC cc 
command-line interface. They pro- 
vide the complete support and math 
libraries specified by the draft 
ANSI standard, as well as libraries 
that use the MC68881 floating-point 


clude one that lets you opt for maxi- 
mum speed or minimum space. The 
cross-compilers can generate fully 
re-entrant code and have options 
for the run-time checking of array 
bounds and NULL pointer derefer- 
ences. These packages work with 
the HP 64870 assembler/linker. 
The source-level cross-debuggers 
permit both C and assembly-lan- 
guage debugging and can work with 
an internal simulator, with an ex- 
ternal out-of-circuit emulator that 
uses a real pP and real memory, 
or with an external in-circuit emula- 


tor—the debugging interface is 
identical in all three cases. You can 
single-step through your code, or 
set breakpoints and run the pro- 
gram at full speed until it reaches 
a breakpoint. 

The Basis Branch Analyzers 
(BBAs) use the prototype hard- 
ware, running the program under 
test, to generate reports on all C 
functions and on branches, whether 
they have been executed or not. 
The BBAs tell you how thorough 
your test cases are for a given em- 
bedded-wP product. Prices depend 
on the number of host users and 
start at $2329 for the C cross- 
compilers, $2665 for the cross- 
debuggers, and $1800 for the Basis 
Branch Analyzers. 

Hewlett-Packard, 3495 Deer 
Creek Rd, Palo Alto, CA 94304. 
Phone local sales office. 

Circle No 351 


coprocessor. Optimizing features in- 


Communications and development package 
links real-time environment to Unix 


Combining communications and 
software development, the Uni- 
bridge package links Unix host sys- 
tems to OS-9-based real-time target 
systems. The package allows the 
systems to communicate via the 
Ethernet LAN protocol and the 
TCOPAP: 

The software package includes a 
C-language cross-compiler for the 
Unix host, communications soft- 
ware for the Unix host and OS-9 
target, and both a C compiler and 
a debugger for the OS-9 target. The 
C cross-compiler generates execut- 
able OS-9 memory modules. You 
can debug the code at the source 
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or symbolic level with the OS-9- 
based debugger. You can also de- 
bug from the Unix host. TCP/IP 
lets you access the entire OS-9 sys- 
tem from the Unix host. 

After debugging, you can use the 
target as a stand-alone system or 


as a real-time front end to a Unix- 
based supervisor system. The 
downloaded code can access all of 
the shareable system modules in 
OS-9. For diskless operations, you 
can store the OS-9 operating sys- 
tem, C compiler, and debugger in 
ROM. 

The package runs on Sun and HP 
300 workstations and on DEC VAX 
systems (using either VMS or DEC 
Unix). $6500. 

Microware Systems Corp, 1900 
NW 114th St, Des Moines, IA 
50322. Phone (515) 224-1929. TWX 
910-520-2535. 

Circle No 352 
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Software 


Unix running on a 32-bit coprocessor 
lets PC perform 10 or more MIPS 


The 260PM coprocessor board plugs 
into computers of the IBM PC fam- 
ily, the PS/2 Models 30 or 35, and 
compatibles. The board uses the 25- 
MHz National 32532 wP, which can 
directly address as many as 20M 
bytes of 32-bit memory; the copro- 
cessor itself provides 4M bytes, and 
the remainder resides on optional 


daughter boards. The 260PM comes - 


with a 32381 floating-point proces- 
sor that supports both single- and 
double-precision arithmetic calcula- 
tions in IEEE format. 

The 32532 wP runs the vendor’s 
port of Unix System V, release 3.1, 
with Berkeley 4.2 extensions. Be- 
cause the system allows fast trans- 
fers between PC memory and 


coprocessor memory and because it 
uses DOS system ealls for all I/O 
operations, the coprocessor can run 
computation-intensive applications 
at maximum speed. The vendor of- 
fers the X Windows System devel- 
oped by MIT; C, Fortran77, Cobol, 
and Common Lisp compilers; and 
many third-party applications pack- 
ages. An optional package supports 


an intelligent Ethernet controller 
that runs TCP/IP. 

The coprocessor can run both 
Unix and DOS applications simulta- 
neously, and can support multiple 
users under Unix. However, the 
use of the PC’s processor as an I/O 
front end may degrade multiuser 
performance, so the vendor recom- 
mends that you use the coprocessor 
board in single-user, graphics-in- 
tensive applications such as CAE, 
software-development, or expert 
and natural-language AI systems. 
$6995. 

Opus Systems, 20863 Stevens 
Creek, Bldg 400, Cupertino, CA 
95014. Phone (408) 446-2110. 
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CASE tools link 


design database and test tools 


Two tools, developed jointly by 
Cadre Technologies (Providence, 
RI) and MicroCASE Ine (Beaver- 
ton, OR), provide close 2-way links 
between the design database gener- 
ated by Cadre’s Teamwork struc- 
tured-analysis and -design tools and 
MicroCASE’s analysis and verifica- 
tion tools for embedded systems. 
One of the tools, Source Frame 
Builder, creates a source-code 
frame for each module in the struc- 
tured-design chart, and inserts the 
body of the module specification 
into the source frame. The program 
locates the data structures in the 
data dictionary, and translates 
them into C declarations; if you 
have already defined a module 
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specification body in C code instead 
of in pseudocode or structured Eng- 
lish, the program inserts the C 
specification into the source frame. 
You can then build on the data dec- 
larations to complete the coding of 
the module. 

The second tool, Back Annotator, 


uses symbolic information gener- 
ated by the compiler to append the 
test results of trace, performance- 
analysis, and code-coverage tools to 
the appropriate module specifica- 
tions in the design database. The 
resulting combined information 
about the design and run-time per- 
formance makes it easier to fix bugs 
and implement enhancements. 
Source Frame Builder and Back 
Annotator are available for Sun 3 
and Sun 386i workstations. The 
price of the package is $1995; deliv- 
ery is 10 weeks ARO. 
MicroCASE, 19545 Von Neu- 
mann Dr, Beaverton, OR 97006. 
Phone (503) 690-1300. 
Circle No 354 
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Macro performance 
in a micro size 


Signetics 83/87C751 
microcontroller—the performance 
of an 80C51 packed into a 24-pin 
skinny DIP or SMD 28-pin PLCC. 


Designed around the 80C51 architecture, our new 
83/87C751s let you use your existing instruction set 
and code to gain the enormous benefits of a smaller 
package at a smaller price. 


A lot of guts in a little package. Its 16 MHz operation 
means you don’t have to sacrifice performance. You'll 
appreciate the convenience of EPROMs in UV or OTP. 
Coupled with the flexibility of an I?C serial bus port. And 
the efficiency of an 8-bit architecture backed by a complete 
Signetics development system. 


Think of it. Increase the power of your 4-bit applications. 
Or replace your logic blocks. Or lighten your handheld 
designs. All while decreasing system costs. 


Call us for a free ’751 Microcontroller Information 
Packet at (800) 227-1817, ext 991D. For surface mount 


requirements and military product availability, contact 
your local Signetics sales office. 


One standard. () defects. 


signetics 


a division of North American Philips Corporation 


PHILIPS 


©Copyright 1988 North American Philips Corporation 
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Software 


Emulator’s windows monitor 
at multiple levels 


Used in conjunction with the com- 
pany’s CT Series of PC-based 8-bit 
in-circuit emulators, the Viewfinder 
emulation-control software and 
Pathfinder debugger let you use 
windows to simultaneously trace 
programs at both the assembler and 
source-code levels. 

Viewfinder helps you choose the 
content, size, and position of the 
windows to be displayed, so that 
you can simultaneously follow the 
logically connected areas of your 
system. For example, you can dis- 
play program code, and the con- 
tents of specific memory locations 
and processor registers all at the 
same time. In addition, you can 
maintain and update windows that 
are not currently displayed. 

By adding the Pathfinder pack- 
age and a suitable compiler, you can 
trace program activity at all soft- 


Analysis Screen Configure 


186 


ware levels. You can, for example, 
display the high-level-language 
source code that relates to a real- 
time program trace, and so compare 
the intended to the actual program 
flow. 

Pathfinder is now available for 
use with a PL/M-51 compiler or a 
C compiler for the 8051 wC, but ver- 
sions that run with C compilers for 
68HC11, Z80, and 64180 pPs are 
scheduled for release during the 
first quarter of next year. Viewfin- 
der is free if you purchase any of 
the company’s new development 
systems; you can buy it separately 
for $275. The cost of Pathfinder 
ranges from $1250 to $1500. 

Ashling Microsystems Ltd, Plas- 
sey Technological Park, Limer- 
ick, Ireland. Phone 061-334466. 
TLX 70357. FAX 061-334477. 
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MHz MEETS POWER 
ENHANCEMENT 
CHALLENGE 


A major manufacturer of digital 
communication systems required 
a drop-in replacement AC/DC 
power unit for an existing multi- 
plexer. The new power system 
specifications demanded increased 
reliability, added circuit features, 
international agency approval, 
and Bellcore quality compliance. 


Design specs included: 

e Input: 120/240VAC 

e Outputs: +5 VDC, +12VDC, 
-12 VDC 

e Current Limiting 

e Alarm Window Detectors 

e Forced Load Sharing 

e N+1 Redundancy 


All this and more had to fit in the 
same space configuration as the 
old power system. Lorain ® Mega- 
hertz Power™ zero current switch- 
ing technology provided the space 
needed for the additional circuit 
features required. 


Lorain response — A dedicated 
Lorain Power Team worked close- 
ly with the OEM in the develop- 
ment and manufacture of the im- 
proved power system. This team 
dedication and Lorain Megahertz 
Power Modules made it possible 
to ship completed power units to 
the OEM six weeks after the 
final specifications were received. 


Lorain can make it happen for 
you — Take the hassle out of the 
power supply requirements. Put 
Lorain Megahertz Power to work 
for you today. Lorain understands 
power...talk to us. Write or call 
Lorain Products, 1122 F Street, 
Lorain, OH 44052, Phone (216) 
288-1122. 
CIRCLE NO 71 
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It seems that every custom power supply project 
starts with inflexible performance specifications, 
impractical space limitations, and unrealistic 
completion schedules. 


That is why Lorain custom power supplies start 
with Lorain Megahertz Power Modules. These 
compact, field proven modules contain a 
patented megahertz technology that provides 
exceptional power density, extremely high 
operating efficiency, quiet operation, and 
agency compliance. There are over 170 master 
and booster modules to accurately meet your 
system requirements. 


To these, we add custom circuitry to match your 
input and output specifications; design-in 
visuals, forced load sharing, and other peripheral 
components; even allow for future expansion 
Capabilities with additional plug-in booster 
modules. 


If you are looking for a custom power solution 
that cuts turnaround time dramatically, practi- 
cally eliminates debugging, and conserves 
space, call the Lorain Power 
Team. We are ready for 
your problem. 


The 
Flexible, Practical 
Realistic solution 
to custom power 


Custom Lorain’ 
Megahertz Power” Supplies 


RELIANCE 
COMM/TEC 
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Argentina 
BUENOS AIRES 
{01} 541 - 7141 to 7747. 
Australia 
ARTARMON 
{02}439 3322. 
Austria 

WIEN 

{0222} 60 101-8206. 
Belgium 
BRUXELLES 

(02) 5256111. 
Brazil 

SAO PAULO 

{011} 211-2600. 
Chile 
SANTIAGO 

{02) 773816. 
Colombia 
BOGOTA (01} 24976 24. 
Denmark 
COPENHAGEN 
(01) 541133. 
Finland 
HELSINKI 

03 +358-0-50 261. 
France 
ISSY-LES-MOULINEAUX 
{01} 40938000. 
Germany 
HAMBURG 

{040} 3296-0. 
Greece 

TAVROS 

(01) 4894339/48 94 911. 
Hong Kong 
KWAI CHUNG 
{0}-2451 21. 
India 

BOMBAY 

(022) 4930311 /4930590. 
Ireland 

DUBLIN 

{01} 693355. 
Italy 

MILANO 

{02} 6752.1. 
Japan 
SIGNETICS 
TOKYO 

{03} 230-1521. 
Korea 

SEOUL 

{02} 794-5011. 
Malaysia 
PULAU PINANG 
(04) 87 0044. 
Mexico 

TOLUCA 

{721} 613-00. 
Netherlands 
EINDHOVEN 
{040} 783749. 
New Zealand 
AUCKLAND 

{09} 605-914. 


{02} 680200. 
Pakistan 
KARACHI-3 
(021) 7257 72: 
Peru 

LIMA 

{014} 707080. 
Philippines 
MAKATI-RIZAL 
{02} 868951 to 59. 
Portugal 
LISBOA 

{O19} 68 31 23. 
Singapore 
SINGAPORE 
3502000, 
Spain 
BARCELONA 
(03) 301 6312. 
Sweden 
STOCKHOLM 
(08} 7821 000, 
Switzerland 
ZURICH 

{01} 488 22 11. 
Taiwan 
TAIPEI 

(02) 71 20500. 
Thailand 
BANGKOK 

{02} 233-6330-9. 
Turkey 
ISTANBUL 

{01} 14359 10. 
United Kingdom 
LONDON 

{01} 5806633. 
United States 
HICKSVILLE 
(516) 931-6206. 
United States 
SIGNETICS 
CORPORATION 
SUNNYVALE 
{408} 991-2000. 
Uruguay 
MONTEVIDEO 
{02} 985395. 
Venezuela 
CARACAS 

{02} 239 393]. 
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It’s logical. 


Using advances in fabrication technology, moving from six 


y to three to one micron effective gate lengths, Philips CMOS logic 


now operates at speeds offered by the most advanced bipolar 
families, yet with all CMOS benefits. 


That’s Advanced CMOS Logic (ACL) from Philips. With an 
average gate propagation delay of 3 ns (150 MHz operation) and 
24 mA output sink/source capability, Philips ACL allows design- 
ers to implement CMOS benefits across the whole speed spec- 
trum of logic circuitry. 


New pinning for a new technology. 


Traditional IC pinouts, with supply pins at diagonally oppo- 
site corners, are a remnant from the days of single-sided print 
boards. They are inherently unsuitable for Advanced CMOS 
Logic, producing supply and ground noise resulting in reduc- 
tion of system noise margins, loss of stored data and lower sys- 
tem speed. Philips ACL has multiple supply pins at the centre of 
each side of the package, the input pins on one side of the pack- 
age, the output pins on the other side and control pins at the 
comers. 


The result is improved system reliability, simplified design 
and reduced board area. 

All Philips ACL ICs (74 AC/ACT 11 XXX family) are available 
not only in 300 mil wide DIL packages but also in SO packages, 
sO you can use surface mounting techniques to increase pcb 
packing density even further. 


If you'd like full information on this important logic devel- 
opment, just contact your nearest Philips office. 


For Advanced CMOS Logic, the name is Philips. 


Philips Components, Marketing Communications, Building BA, P.O. Box 218, 
5600 MD Eindhoven, The Netherlands. Telex: 35000 phtc nl/nl jevmc 


PHILIPS 
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Pll measure, 
analyze, synthesize, 
model, test, document, 
provide solutions, 
and dojust about 


everything else 


except 


Software 


68K VME TOOL SET 


SYS68K/Running Start is a soft- 
ware development package for the 
vendor’s CPU-29 and CPU-32 
VME-Bus computer boards. The 
package consists of more than 120 
C- and assembly-language source- 
code routines that provide multi- 
tasking operating-system facilities. 
The package comes in IBM PC/AT- 
compatible format on double-den- 
sity diskettes. You can use your 
PC/AT system to write applications 
software, but you need a 68020/ 
68030 C cross-compiler, crossassem- 
bler, and linker in order to generate 
executable code that you can down- 
load to the target system. The li- 
brary includes routines for servic- 
ing CPU interrupts, serial commu- 
nications, timer and clock functions, 
and VME-Bus functions. Test mod- 
ules included in the package verify 
the correct operation of onboard pe- 
ripheral devices and local memory. 
$490. 

Force Computers Inc, 3165 Win- 
chester Blvd, Campbell, CA 95008. 
Phone (408) 370-6300. TLX 172465. 
FAX 408-374-1146. 
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ADA FOR OS/2 


According to the vendor, the Alsys 
Ada compiler is the only validated 
Ada compiler for the OS/2 operating 
system. The compiler runs on an 
80286- or 80386-based computer 
that has at least 2M bytes of main 
memory; 4M to 6M bytes is recom- 
mended to avoid excessive swap- 
ping overhead. You'll need at least 
20M bytes of free disk space and 
40M bytes or more for developing 
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medium-size or large applications. 
The multilibrary lets you share 
compilation units among libraries, 
thus eliminating version-control 
problems and allowing programmer 
teams to easily facilitate the units. 
You can select the compiler’s high- 
level optimizer, which uses a combi- 
nation of lattice algebra and inter- 
val analysis. At compile time, this 
optimizer detects many potential 
run-time errors, such as constraint 
errors and uninitialized variables. 

The compiler comes with manag- 
ers for individual libraries and fami- 
lies of libraries; a unit manager that 
lets you manipulate individual units 
in an Ada library; a binder tool that 
combines separately compiled Ada 
units; and a run-time executive that 
provides application programs with 
facilities for tasking, exception han- 
dling, memory allocation, and I/O. 
An optional 2-volume developer’s 
tool kit includes a symbolic debug- 
ger and cross-reference, pretty- 
printing, and source-recompilation 
tools. Compiler and 4M-byte mem- 
ory for 286 machines, $3595; com- 
piler for 886 machines, $3095; De- 
veloper’s Toolset Volumes I and II, 
$995. 

Alsys Inc, 1432 Main St, 
Waltham, MA 02154. Phone (617) 
890-0030. FAX 617-890-8660. 
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PROTOTYPING TOOL 


C Executive PC host lets you de- 
velop and test multitasking applica- 
tions software on your IBM PC/XT, 
PC/AT, or compatible before down- 
loading it to run on an embedded 
system under the C Executive real- 
time kernel. The kernel is ROMable 
and is available for 15 different 8-, 
16-, and 32-bit target uPs. On your 
PC host, you can usually exercise 
and test all application modules, ex- 
cept target-specific device drivers. 
The C Executive PC host lets you 
overlap applications prototyping 
and target-board development and 
often allows you to delay selection 
of the target CPU until after you’ve 


analyzed the performance of the PC 
prototype. The C Executive pack- 
age includes a version of the kernel 
that runs on your host and a version 
that runs on an embedded 8086, 
80186, or 80286. PC host package, 
$575; with file system, $825; target 
package, $500 each. 

JMI Software Consultants Ine, 
Box 481, Spring House, PA 19477. 
Phone (215) 628-0846. 
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NDP/FFT 


REFERENCE MANUAL 


DSP LIBRARY FOR 386 


NDP/FFTT is a library of assembly- 
language DSP routines that you can 
call from programs developed with 
NDP Fortran-386 or NDP C-386 
compilers. The routines run in pro- 
tected mode on all 80386-based ma- 
chines that have an 80287, 80387, 
or mW1167 numeric coprocessor; 
NDP/FFT automatically detects 
which coprocessor is present at run- 
time. The routines can access the 
entire 4G-byte address space of the 
80386 CPU. However, the amount 
of memory present in the machine 
determines the practical limit on ar- 
ray sizes; a 1024x1024 single- 
precision array typically requires 
8M bytes of storage. Functions in 
the library include Radix-2 FFTs 
for real or complex data; arbitrary- 
length FFTs; convolution, correla- 
tion, and autocorrelation; complex 
cepstrum and inverse cepstrum; 
Hann, Hamming, and Blackman- 
Harris windows; polar/rectangular 
complex-number conversions; and 
other DSP functions. $250. 
MicroWay, Box 79, Kingston, 
MA 02364. Phone (508) 746-7341. 
FAX 617-934-2414. 
Circle No 444 
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Software 


TRANSPUTER TOOL KIT 


The Transputer Toolset allows you 
to develop C and assembly-lan- 
guage software that runs on a single 
Inmos transputer or on a transputer 
network. The tool kit includes a C 
compiler, an assembler, a linker, a 
librarian, and loaders for both sin- 
gle- and multiple-transputer con- 
figurations. The tool kit is written 
in C and comes in C source-code 
form. You use your host computer’s 
compilation facilities to create an 
executable version. You control op- 
timization and placement of the 
code in memory. It usually gener- 
ates assembly-language output, but 
it can also generate in-line machine 


code for the C functions that easily © 


map into the transputer instruction 
set. The compiler generates code 
for the 64/32-bit ANSI floating- 
point model, the 32-bit-only model, 
or a mixture of both. The C library 
contains transputer run-time rou- 
tines and host-interface facilities. 
The package is set up for installa- 
tion on IBM PC or Macintosh II ma- 
chines, as well as Apollo, Sun, or 
DEC machines running System V 
or BSD4.3 versions of Unix. $995. 
Logical Systems, Box 1702, 
Corvallis, OR 97339. Phone (503) 
753-9051. 
Circle No 443 


IMAGE PROCESSING 

Visilog is an image-processing pack- 
age for computer vision and scene 
analysis. The library and inter- 
preter run on a variety of worksta- 
tions and incorporate the funda- 
mental tools of image processing, 
such as zoom, pan, and scroll func- 
tions; convolution; elementary fil- 
tering; frame grabbing; and image 
editing. In addition, they provide 
sophisticated scene-analysis meth- 
ods, which include edge detection, 
a complete set of morphological op- 
erators, shape-recognition algo- 
rithms, image segmentation, 
stereoscopic vision, and 3-D recon- 
struction of 2-D scan slices. The 
base module contains an interactive 
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interpreter and a library of routines 
that you can call from application 
programs written in C, Fortran, or 
Pascal. You can obtain optional 
modules for advanced morphology 
and application-specific modules for 
shape recognition and other func- 
tions. $2500. 

Matrox Electronic Systems Ltd, 
1055 St Regis Blvd, Dorval, Que- 
bec H9P 274, Canada. Phone 
(514)685-2630. 
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ENCRYPTION TOOL 


The EDS-002S software simulator 
runs on IBM PCs and compatibles 
under DOS version 2.0 or higher. 
The package allows you to develop 
and test encryption-related pro- 
grams that will work with the ven- 
dor’s CA34C168 data-encryption 
processor (DEP). If you use the 
simulator in interactive mode, it 
executes each command immedi- 
ately after you enter them on the 
keyboard; you can then observe the 
results of the command. Alterna- 
tively, you can use the text editor 
to create a file containing a series 
of commands that the simulator will 
execute in sequence. You can run 
these command files as complete 
programs or call them as subrou- 
tines from other applications pro- 
grams. Because the simulator emu- 
lates all functions of the DEP ex- 
actly, you can develop and test 
cryptographic products before com- 
pletion of the hardware. $1450. 
Calmos Systems Inc, 20 Edge- 
water St, Kanata, Ontario K2L 
1V8, Canada. Phone (613) 836- 
1014. TLX 0534501. FAX 613-831- 
1742. 
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DATA-ACQUISITION TOOL 


LabWindows is a set of data-acqui- 
sition and -analysis tools for pro- 
grammers who use QuickBasic and 
C languages. The tools let you de- 
velop application software for sys- 
tems with instruments that connect 


Idaq.erex = BOO.Start (2, 12, 8, input.datext), 1888, 1, 25) 
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to the CPU via GPIB or RS-232 
links, or via plug-in D/A or A/D 
boards. In the interactive mode, a 
pictorial screen with a fill-in-the- 
blanks format lets you call up high- 
level library functions and generate 
tested, syntactically correct code 
for reading or controlling instru- 
ments. 

In addition, you can create your 
own library functions. When you 
have fully tested your software by 
running it interactively under the 
interpreter, you can use the stan- 
dard compilers for QuickBasic or C 
to generate a stand-alone version 
of your program. The libraries that 
come with the package include in- 
strument drivers that control a va- 
riety of specific instruments; you 
don’t need to know the instruments’ 
programming protocol. You can 
also create your own custom drivers 
for instruments that are not in- 
cluded in the libraries. The stan- 
dard LabWindows Analysis Li- 
brary has functions for array ma- 
nipulation, complex arithmetic, and 
vector- and matrix-algebra. The op- 
tional Advanced Analysis Library 
contains functions for signal proc- 
essing, digital filtering, and curve 
fitting. LabWindows, $495; Ad- 
vanced Analysis Library, $895. 

National Instruments, 12109 
Technology Blud, Austin, TX 
78727. Phone (512) 250-9119. TLX 
736737. FAX 512-250-0382. 
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RELAY SOFTWARE 


The PCI-20073S-1 software pack- 
age is an enhanced version of the 
industry-standard RD1000/PC re- 
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introducing a complete system of 
modular hybrid components for military 
SMPS designs. 


What do you do when all the primary electron- 
ics are in place, but there’s precious little time, 
budget or real estate left for the power supply? 


Call Teledyne Philbrick. We offer a unique, new 
series of complete modular hybrid power com- 
ponents that are designed to be customized to 
your exact specifications. 


Just choose the configuration you need. The 
2491 Regulating Pulse Width Modulator pro- 
vides all the control functions for the PSU. The 
2473 is adual MOFSET switch with high speed 
drivers and current sensing circuitry. And the 
2478 Dual Schottky Bridge Rectifier provides up 
to three output voltages from a single power 
package. 


New modular 
power hybrids 
are ideal for 
missiles, RPVs 
andothermili- - 
tary systems. 
Combine them 

with atransformer |= 
and input/output 
filters, and you 
create acomplete 
custom power 
supply—in a fraction of the time, and at 
a fraction of the cost, it would take to start 
from scratch. 


Qualified to MIL-STD-1772, Teledyne Philbrick 
is a leading manufacturer of high performance, 
high reliability standard and custom micro- 
Circuits for industrial, medical, military and 
space applications worldwide. Send for com- 
plete specifications. Or call us toll-free at 1-800- 
325-1330 (outside MA). 


VIN 
° 


TP2478 
RECTIFIER 


rs TP2473 
DRIVER’ 
SWITCHER 


MIL-STD-1772 Qualified 


40 Allied Drive, Dedham, MA 02026-9103, Tel: 617-329-1600 Fax: 617-326-6313 


WEST: U.K.: JAPAN: 

30423 Canwood St., The Harlequin Centre 4th Floor 

Suite 212 Southall Lane Taiko No. 3 Bldg. 

Agoura Hills Southhall 2-10-7 Shibuya-Ku 

CA 91301 Middlesex Tokyo 542, Japan 

Tel: 818-889-3827 UB2, 5NH, U.K. Tel: 797-5251 

Fax: 818-889-8215 Tel: 571-9596 Telex: 781-24335 
Telex: 935008 Fax: 797-5255 


Fax: 571-9439 
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Software 


lay-ladder software. The enhance- 
ments include the ability to pro- 
gram the logical equivalents of as 
many as 32 16X16 stepper drums; 
that is, each drum can step 16 times 
and selectively open or close as 
many as 16 contacts at each step. 
In conjunction with the vendor’s 
PCI-20000 data-acquisition system, 
the software simplifies the design 
of process-monitoring and -control 
functions. You can first use the PC 
as a development system to config- 
ure a data-acquisition and -control 
algorithm and then use it as a con- 
troller to run the algorithm. 

A screen editor displays conven- 
tional and enhanced relay-ladder 
symbols that you can select and en- 
ter with single keystrokes; it also 
lets you search forward and back- 
ward for rungs and delete and in- 
sert rungs. You can access an on- 
line help screen at any time, and 
you can monitor or even modify a 
running program. The software also 
provides password security protec- 
tion. $995. 

Burr-Brown, 1141 W Grant Rd, 
#131, Tucson, AZ 85705. Phone 
(602) 746-1111. 
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NEURAL NETWORK 


BrainMaker is a neural-network 
simulation program that provides 
an overview of neural-network 
technology and allows you to find 
out quickly whether your control 
and data-recognition problems can 
be handled by a neural network. 
The program provides support for 
five types of linear and nonlinear 
neurons, has special I/O facilities for 


194 


Gaiitorsia 
Scientific 
Boliweare 


visual or symbolic data manipula- 
tion, and allows you to work with 
fuzzy logic. The package includes 
sample neural networks, including 
some that perform optical-character 
recognition, speech synthesis, im- 
age recognition, and image en- 
hancement. To run the program, 
you need an IBM PC or compatible 
that has at least 256k bytes of main 
memory and runs under DOS 3.0 
or higher. $99.95. 

California Scientific Software, 
160 E Montecito #E, Sierra Ma- 
dre, CA 91024. Phone (818) 355- 
1094. 
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647180 DEBUGGER 


The Source Level Debugger runs 
on any IBM PC or compatible and, 
in conjunction with the vendor’s 
Icebox or IceAlyzer in-circuit emu- 
lators, allows you to debug C- and 
assembly-language programs for a 
target system that is based on the 
Hitachi 647180 wP. The debugger 
displays a window for each logical 
set of data. Every window is auto- 
matically updated whenever the 


emulator stops at a breakpoint. The 
source window shows the source 
code in its original form, with com- 
ments. The other windows show 
register and stack contents, data, 
and disassembled code. 

Debugger commands allow you to 
page through the source code and 
search for a specific symbol. Using 
the symbols that you’ve defined in 
your program, the debugger shows 
all the addresses and address refer- 
ences; if it can’t find an exact match, 
it displays the closest matching 
symbol with the and an offset from 
that symbol. The debugger allows 
you to transfer data between the 
host PC and the emulator in either 
binary or hex format. You can save 
any screen display to a file, thereby 
creating a log of a debugging ses- 
sion. $750. 

Softaid Inc, 8930 Rte 108, Co- 
lumbia, MD 21045. Phone (301) 
964-8455. TWX 650-265-2092. FAX 
301-596-1852. 
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DATA PLOTTER 


Tech*Graph*Pad 3.0 integrates the 
data-retrieval, -manipulation, and 
-output requirements of engineers 
and scientists. You can generate 
linear, log, and R-Theta plots; per- 
form curve fitting; and select the 
size and placement of labels, data 
notations, axes, grid form, and scal- 
ing factors. Major enhancements of 
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Introducing video driver hybrids 
from Teledyne Philbrick. 


High-resolution graphic displays require quick 
response. That's why Teledyne Philbrick has com- 
bined all the driver ICs and transistors you need in 
one powerful space-saving package. 


Where discrete components fall short, new 1900 
Series Video Display hybrids come on strong as 
high speed trans-conductance amplifiers with high 
voltage, open collector outputs. They accommodate 
standard RS-170 or RS-348 interfaces. And accept 
differential or single-ended inputs with a common- 
mode input voltage range of +3V 


The 1901 is capable of driving up to 50V pp swings 
into 6pF loads with bandwicths of over 146MHz. 
Combining an output buffer stage with the 1901, the 
1902 provides up to 100V pp swings in 20pF 

loads. These specifications provide flexibility in CRT 
selection and ease of mechanical mounting in 
projection and high brightness displays. Both the 
1901 and the 1902 eliminate 

the need for pre-amps, 
ensure rise times of 2-4ns © 
and provide easy thermal 
management. 


Altogether, the 1900 Series 
gives you a powerful, new 
edge in designing sophisti- 
cated, compact imaging 
systems for CAD, avionics and large screen 
applications. 


Qualified to MILSTD-1772, Teledyne Philbrick is a 
leading manufacturer of high performance, high 
reliability standard and custom microcircuits for 
industrial, medical, military and space applications 
worldwide. Send for complete specifications. Or call 
us toll-free at 1-800-325-1330 (outside MA). 


MIL-STD-1772 Qualified 


40 Allied Drive, Dedham, MA 02026-9103, Tel: 617-329-1600 Fax: 617-326-6313 


WEST: U.K.: JAPAN: 

30423 Canwood St., The Harlequin Centre 4th Floor 

Suite 212 Southall Lane Taiko No. 3 Bldg. 

Agoura Hills Southhall 2-10-7 Shibuya-Ku 

CA 91301 Middlesex Tokyo 542, Japan 

Tel: 818-889-3827 UB2, 5NH, U.K. Tel: 797-5251 

Fax: 818-889-8215 Tel: 571-9596 Telex: 781-24335 
Telex: 935008 Fax: 797-5255 


Fax: 571-9439 
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release 3.0 include a worksheet 
“browse” mode that brings up Lo- 
tus 1-2-8, Symphony, or Quattro 
spreadsheets and lets you retrieve 
data from them; an improved user 
interface; user-controllable color for 
both on-screen display and hard- 
copy output; and drivers for HPGL- 
compatible laser printers and color 
printers. 


your 1 80386- based systems | 
versions of UNIX System V 


ee computers supporting the TCP} IP 
- 


Logon to remote systems, ‘transfer files, -. 


The software lets you read an un- 
limited number of data points per 
set; provides error bars, super- 
scripts and subscripts; and creates 
both Lotus and HPGL .PIC graph- 
ics files that you can integrate with 
text in your documents. The pro- 
gram runs on IBM PCs and com- 
patibles, PS/2s, Apollo Series 3000/ 
4000 workstations that have an MS- 


exchande mail, and he Nee or oe 


Group, Inc., 1129 San Antonio eee 
Palo Alto, CA 94303. 
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DOS emulator, and VAX/VMS ma- 
chines that have MS-DOS services. 
$395; upgrade, $99. 

Binary Engineering, 100 Fifth 
Ave, Waltham, MA 02154. Phone 
(617) 890-1812. 
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OS-9 SHELL 


The SH software package is a pro- 
grammable shell command inter- 
preter for the OS-9/68k operating 
system. It provides a user interface 
that is fully compatible with a stan- 
dard Unix operating-system shell. 
Its features include parameter pass- 
ing, string substitution, variable 
definition, and control-flow primi- 
tives that allow bidirectional com- 
munication between the operating- 
system shell and invoked processes. 
To determine control flow, you can 
use return codes as arguments or 
use standard command outputs as 
inputs to the shell. 

You can also perform calculations 
and check files and shell variables 
for their type and state. In addition 
to AND and OR command group- 
ings, the shell includes high-level 
commands such as if-then-else, do- 
while, and case statements. The SH 
package is supplied on an OS-9 disk- 
ette. $650. 

EKF Elektronik GmbdH, 
Weidekampstrasse la, 4700 Hamm 
1, West Germany. Phone (02381) 
12630. TLX 828621. FAX 02381- 
15067. 
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NETWORK SOFTWARE 


The NFM/ARC and VBF/ARC 
software drivers simplify the inte- 
gration of Arcnet communication fa- 
cilities into VME-Bus systems that 
run the OS-9 operating system. The 
software drivers operate with the 
vendor’s VME-Bus Arenet inter- 
face cards. The NFM/ARC package 
links with Microware’s OS-9/NET 
network file manager to provide 
transparent access to remote sys- 
tems, thereby making files held on 


remote systems appear as if they 
Text continued on pg 202 
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Things Your Mother Never Told 
You About HV Power Supplies! 


: He Your mother never told you of the many parts count and reduces complexity as And just like mother. . .Glassman gives 
advantages of Glassman high voltage compared to other designs. you sound advice, loving support, and 
technology over other design approaches. . . 4 solutions to those problems that seem 

2 a Your mother never told you when you impossible. Don’t you owe it to yourself to 
= Your mother never told you that Glassman need the most compact high power high get all the facts on Glassman high voltage 
high voltage power supplies use air as the voltage DC power supplies available, power supplies? Give us a call. The coffee’s 
primary insulating medium in their high Glassman designs. . .manufacturers. . .and hot, the apple pie is fresh, and high voltage 
voltage structures. Our field-proven air delivers them. On time, at competitive prices! power supplies never were so good! 
insulation technique provides significant 5 
weight reduction and eliminates the = Your mother never told you that Glassman ° 
unpleasant things associated with other has the widest range of high voltage switch- Glassman High Voltage Inc. 
dielectric mediums. ers available from. ..1 watt to 15 kW, Route 22 (East) 

3 0-1 kV to 0-600 KV, with unrivaled relia- cite e Sore Gene a 
a Your mother never told you that Glassman bility. All backed by responsive service Tel i ean ee 9007 
employs the most advanced pulse-width and a three year warranty! ak a: pepe. 
modulated circuitry available in high FAX: (201)534-5672 


oltage power supplies. Its use minimizes 
ee EE CIRCLE NO 140 
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Software 


are held on a local disk. 

The VBF/ARC software operates 
on a lower level and lets you use 
standard OS-9 operating-system 
calls to transfer single data packets 
across an Arcnet LAN; it achieves 
bulk data-transfer rates as high as 
800k bps. The driver comes with 
Vivaway’s VBF variable block file- 
manager software, which provides 


multichannel access to the network 
and handles concurrent-network re- 
quests and request queues. NF'M/ 
ARC, £85; VBF/ARC, £75. 
Comendec Ltd, Aston Science 
Park, Love Lane, Aston Triangle, 
Birmingham B7 4BJ, UK. Phone 
021-359-0981. TLX 33435. FAX 021- 
359-0433. 
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Why Do So Many Engineers Specify 


Keeper II° Lithium Ba 


Because Board Space Is Too Valuable To Waste 


teries? 
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A: Eagle-Picher, we don’t think you should have to 
compromise valuable circuit board space simply because some 
battery manufacturer elected to make round batteries. 

Electronic circuit board “real estate” is becoming increasingly 
valuable. Consequently, engineers are faced with more complex 
decisions regarding their back-up power source. Keeper II’s unique 
prismatic configuration provides effective utilization of board space 
with maximum energy density characteristics. 

Packaged the way circuit board components were meant to be, the 
Keeper II has been proven highly dependable in stand-by power 
applications where years of reliable memory back-up is required. 
Eagle-Picher manufactures 100% of the Keeper products in the USA. 

So, no matter what your power requirements are, count on 


Eagle-Picher. Because Board Space Is Too Valuable To Waste. 


EAGLE |=>PICHER 


ELECTRONICS DIVISION 


Box 130 * Bethel Road * Seneca, MO 64865 
Phone: 417-776-2256 * TWX: 62864271 « FAX: 417-776-2257 
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DEBUGGER 


The Iceview debugger interface 
links IBM PCs and compatibles to 
the vendor’s in-circuit emulator for 
8086, 80186, and 80286-based sys- 
tems. You can open windows in or- 
der to access application source- 
code displays, an execution tracer, 
registers, and other debugging in- 
formation. You can view changes in 
the data as you step through your 
program or when the program 
reaches a breakpoint. You can con- 
trol as many as four in-circuit emu- 
lators from one PC host and thus 
debug multiprocessor systems. 
With the optional iPat unit, you can 
display histograms and tables relat- 
ing to execution speed and code cov- 
erage. Upgrade for registered users 
of the I2Ice in-circuit emulator, 
$495, until December 31, 1988; 
thereafter, $1600. 

Intel Corp, Development Tools 
Operation, 5200 NE Elam Young 
Parkway, Hillsboro, OR 97124. 
Phone (503) 681-8080. 
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CASE TOOL FOR DSP 


The DSPlay XL/32 software pack- 
age is a digital-signal-processing 
(DSP) design tool that runs on IBM 
PC/XTs, PC/ATs, and compatibles. 
It allows you to create a block dia- 
gram (FlowGram) of a DSP circuit 
on the screen and define the func- 
tion of each block by means of equa- 
tions or library-function names. The 
tool automatically creates execut- 
able machine code for AT&T’s WE 
DSP32 wP. When you’ve completed 
your block diagram, you can down- 
load the code to the DSP32 proces- 
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SIEMENS 


What's intelligent, attractive 
and speaks eight languages? 


Domino Displays...pin-compatible dot matrix replacements 
for bubble lens LED segmented displays 


You may not realize it, but 

segmented alphanumeric displays 

severely limit your designs. Just 

imagine how much more you can 

accomplish with dynamic new 

Domino Displays...a breakthrough 

that gives you: 

m Color choices...red, orange (HER) 
OF green 

m Choice of character heights... 15°, 
20 and 2/ 


@ Attractive 5 x 7 dot matrix charac- 
ters, with flat lens for clear readabili- 
ty at wide angles 


m Upper and lower case letiers, plus a 
wide assortment of special symbols 


m Characters for English, German, 
Italian, Swedish, Norwegian and 
Danish, with critical ones for 
Spanish and French 


m On-board 128 character 
_ generator and CMOS drive 
b Circuitry 


m Fast 120 ns access time 


», Best of all, Domino Dis- 
_ plays are pin-compatible 
_with virtually all popular 
D alphanumeric segmented 
plays and they are the 
same package sizes. So you 
_ can enjoy these unprece- 
dented advantages with- 
out time-consuming 
gn-in. It couldnt be easier 
ust drop them into your 
xisting boards or sockets. 
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Try One Free! Send us your 
HPDL1414 or HPDL2416 segmented 
display and well rush you the revo- 
lutionary Domino Display, free! 


Then get ready to explore an ex- 
citing new world of design oppor- 
tunities. Mail your request to 

D. Fraser—on your letterhead— 
and specify color choice. 


Siemens Components, Inc., 
Optoelectronics Division, 19000 
Homestead Road, Cupertino, CA 
95014 (408) 725-3524. 


Distributors: Advent Electronics, Inc., Almo 
Electronics, Hall-Mark, Insight Electronics, 
Marshall, Quality Components, Western 
Microtechnology. 


Siemens... 
Practical Solutions by Design. 


©1988 Siemens Components, Inc. CG/2600-043 WLM 835 
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sor with a single keystroke. You 
can then execute the code in real- 
time. The DSPlay XL/32 package 
optimizes the code for the vendor’s 
ZPB32 DSPeed processor board, 
which plugs into an expansion slot 
of the host PC. However, you can 
also use the package as a stand- 
alone tool for developing software 
that runs on other DSP32-based 


PLDesigner:” 
It’s like buying time. 


Cut weeks from your complex PLD logic designs. PLDesigner design 
synthesis system combines powerful design entry with automatic design 
partitioning and device selection to automate time consuming design steps. 

With PLDesigner, you enter and simulate the design before device imple- 
mentation. PLDesigner automatically partitions the design and presents device 
solutions from a 2500 device library that includes advanced architecture 
devices. No more manual partitioning, data-book searches or trial-and- 
error design. 

Enter designs using a high-level language, waveforms, or sche- 
matic entry to speed design creation. Combine several designs 
into a system to reduce IC count, cost and PC-board space. =" 

The process is executed automatically...including pin 
assignments, documentation, test vectors, and programmer 
setup to get the job done faster. : 

PLDesigner runs on the PC and is the only PLD solution to 
be fully integrated into the Mentor Graphics, Cadnetix, and 
Intergraph environments. 

See what it’s like to buy time and get your designs to market faster. Call for 
a FREE demo package. 


Minc Incorporated 1575 York Road, Colorado Springs, 


CO 80918 719-590-1155 
©1988 Minc 
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target systems. 

The package includes a graphic 
editor, a text editor, a library that 
contains more than 60 predefined 
block functions, filter-design aids, a 
code generator that makes use of 
the library functions, and a debug- 
ger. It also includes an assembler 
and a disassembler, which allow you 
to create new functions that are not 
in the library. DSPlay XL/82 soft- 
ware, $1495; software with ZPB32- 
HS processor board, $2695. 

Burr-Brown, Box 11400, 
Tucson, AZ 85734. Phone (602) 
746-1111. TLX 666491. 
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LANGUAGE TRANSLATOR 


QParser+ can automatically con- 
struct the syntax trees that are 
needed in order to translate from 
one programming language to an- 
other and provides a technique for 
the resolution of grammatical con- 
flicts. The program uses an ad- 
vanced pragma language to gener- 
ate code within the skeletons for 
both C and Pascal; however, you 
can modify the language and cus- 
tomize the skeletons to generate 
code for other languages. For exam- 
ple, you can use QParser+ to cre- 
ate translator programs for Pascal 
or dBASE III to C, Basic to Pascal, 
Bit Map to PostScript, and many 
other combinations. You can also 
create programs to convert files 
from the format of one word proces- 
sor to the format of a different word 
processor, or from one CAD format 
to another. The program runs on 
IBM PCs and compatibles that have 
at least 256k bytes of RAM and two 
disk drives, and operates under PC- 
DOS 2.0 or higher. Another version 
runs on VAX/VMS machines. PC 
version, $475; VAX version, $2000. 
QCad Systems Inc, 1164 Hyde 
Ave, San Jose, €A 95129. Phone 

(408) 727-6671. 
Circle No 458 
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Introducing... 


59 All New Switching Power Supplies from Sorensen 


Sorensen becomes your total power source with the addition ofa 
complete line of switching power supplies. Power outputs from 
20W to 1000W. All with two-year warranty. 


A Raytheon Company 


5555 No. Elston Ave., Chicago, IL 60630; (312) 775-0843 FAX: (312) 775-7432 
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SudpeEaeanreRAweee 


sie ROR OSTA 


deadeRoRaaaEaT 


| want to learn more about Sorensen power 
supplies. 


L] Please have a representative contact me. 


L] Please send me your full line catalog. 
I'm interested in: 


SCG 750W-1kW, 50kHz for high power densities 
SMK 20W-200W, precision multi-output supplies 
SHF 30W-300W, compact single output, 100kHz 
SMT 75W, 3 output, high power densities 

STS 300W, 6 output 


Name 


Company 

Title 

Address 

City State____ Zip 


Telephone ( ) 


Mail To: Marketing Communications Dept., 
Sorensen Company 
5555 N. Elston Avenue 


Chicago, IL 60630 EDN120888 


POWER SOURCES 


Tom Ormond, 


satisfy both backup and 
primary power needs 


* hen you look at the bottom line, the 


selection of a rechargeable battery 
system is going to involve some 
compromises. The reason is simple: 
There is no perfect battery sys- 
tem—each technology has its pros 
and cons. Tradeoffs are going to in- 
volve cost, cell capacity, operating 
mode, space, weight, and life con- 
siderations. For many years, two 
battery technologies led the pack: 
nickel cadmium (NiCd) and lead- 
acid. Today, however, designers 
can opt for a third rechargeable- 
battery system—lithium. Let’s take 
a look at what these systems have 
to offer. 


Age has its preference 


Lead-acid batteries have been 
around for over a century. Avail- 
able from such manufacturers as 
Gates, Power-Sonic, and Compu- 
Tech, these batteries have been 
used extensively in the transporta- 
tion industry. However, the lead- 


Senior Editor acid batteries used in today’s elec- 


tronics bear little resemblance to 
the units you'll find under automo- 
bile hoods. The units used in elec- 
tronic equipment are inherently 
safe—there are no leakage prob- 
lems, and they can be stored and 
used in any position. Lead-acid bat- 
teries are sealed, require no water 
during their lifetimes, and vent 
gases from built-in pressure-relief 
valves only during extreme over- 
charge conditions. 

Lead-acid batteries are less ex- 
pensive than both NiCd and lithium 
devices with comparable capacities. 
Their capacity values range to 100 
Ahr, they deliver 2V per cell, and 
they can withstand a moderate 
amount of overcharging and rough 
handling. On the negative side, 
lead-acid batteries are primarily de- 
signed for high-power applications 
and are not available in button, 
coin, 9V-transistor, or the well- 
known letter sizes. Lead-acid bat- 
teries are best suited for applica- 
tions involving moderate to high 
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Rechargeable batteries ple 
diverse role in today’s world of consu 


NiCd batteries with capacities ranging from 1.3 to 20 Ahr (Sanyo 
Energy Corp) 
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battery system- 
pros and cons. 


discharge rates, such as video cameras and emergency 
standby power supplies. They work best in charging 
circuits that sense battery conditions and shut down 
at full charge. 

Cyclon-sealed lead-acid rechargeable batteries from 
Gates provide reliability, ruggedness, and long life in 
a number of applications. These single-cell and mon- 
obloc batteries feature a spirally wound design of posi- 
tive and negative plates that feature pure-lead grids. 
A proprietary recombination technology eliminates 
water loss and acid leakage and allows the batteries 
to be installed close to delicate electronic circuitry. In 
addition, the batteries provide long float service—as 
long as ten years at 23°C—and an exceptional cycle 
life of 200 to 2000 cycles. The batteries’ highly retentive 
separator lets you operate, store, and charge the units 
in any position. 

The Cyclon 2V cells are available in four sizes that 
have capacity ratings ranging to 25 Ahr. For short 
periods, the D cell delivers more than 100A; the X, J, 
and BC cells deliver 200A, 350A, and 600A, respec- 
tively. You can connect these cells in series or in paral- 
lel to provide a wide range of voltage and Ahr-capacity 
batteries. 

The monobloc products also provide impressive per- 
formance. Monoblocs are available in 2.5-, 5-, 8-, 12.5-, 
and 25-Ahr capacities in 4 or 6V modules. The single 
cells are available in 2.5-, 5-, 12.5-, and 25-Ahr versions 
in configurations to match most voltage and capacity 
requirements. It costs $3.41 (1000) for a single D-cell 
unit. 

Model PS-605 from Power-Sonic is a sealed lead-acid 
battery with a 0.5-Ahr storage capacity. The unit 
measures about the same size as four AA penlight 
cells, thus giving designers a way to replace nonre- 
chargeable dry cells with a single rechargeable 6V bat- 
tery. 

Like all Power-Sonic batteries, the PS-605 is mainte- 
nance free, sealed, and usable in any position. The 
recombination-type cells feature a retained electrolyte 
system, which allows discharge currents of as high as 
5A and provides a life expectancy of as long as seven 
years in standby service. In cyclic applications, the 
battery accommodates 300 to 500 recharges. The en- 
ergy density of the PS-605 is 1.24 Whr/in.3; the specific 
energy is 15 Whr/lb. The battery measures 
2.24 X 0.55 X 1.97 in., weighs only 0.21 lbs, and costs 
$5.40 (500). 

Compu-Tech offers the 6V rechargeable lead-acid 
bATpac—a backup battery for the IBM PC/AT and 
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ere is no perfect 
hnology has its 


NiCd batteries designed for solar-converter applications (Varta 
Batteries Inc) 


compatible computers. The unit charges continuously 
while the system power is on, and it reliably backs 
up clocks and setups for as long as 12 months while 
the power is off. 

The bATpac’s expected lifetime is greater than 10 
years. Battery installation is simple: You connect the 
bATpac to a standard IBM PC/AT disk-drive power 
connector and then plug the battery’s cable into the 
computer’s external battery connector. The bATpac 
features a spare disk-drive power connector to replace 
the one used by the battery. Double-sided tape secures 
the battery to the side of the computer’s power supply. 
The battery’s capacity is 500 mAhr, and its charge and 
discharge operating temperatures are —20 to +50 and 
—60 to +60°C, respectively. The charge time for 12- 
month backup capacity is six hours and only two hours 
for a 2-month charge. The bATpac is sealed in a small 
(2.375 X 2.375 X 1 in.), high-impact polystyrene case and 
costs $39.95. 


NiCd batteries are pervasive 


Lead-acid rechargeable batteries:serve well in many 
applications, but they take a back seat to nickel cad- 
mium devices when it comes to popularity. Nickel cad- 
mium cells and batteries are made by such manufactur- 
ers as Gates, SAFT, Sanyo, and Varta. They come in 
a variety of sizes and are available in many shapes— 
including button, square, and cylindrical—in both 
sealed and vented configurations. The nominal voltage 
of a NiCd battery cell is 1.2V. It has a flat discharge 
curve and can accommodate high discharge rates with 
minimal voltage drops. However, these devices do 
have one applications-related problem. 


EDN December 8, 1988 


When continuously subjected to less than full-range 
identical charge/discharge cycles, a NiCd battery de- 
velops a memory. If the operating conditions remain 
constant, this memory characteristic presents no prob- 
lems. However, if you try to extend the discharge 
cycle beyond the memorized shallow-discharge period, 
the cell will act as if it has reached maximum dis- 
charge—even though it may have a considerable 
amount of service remaining. Fortunately, you can 
overcome this memory drawback by putting the bat- 
tery through a slow deep-discharge cycle. Subsequent 
charging erases the memory effect, and the battery 
will then operate efficiently through its full discharge 
curve. 

The FNC NiCd batteries made by Hoppecke feature 
fiber-structured electrodes made of a nickel composite 
material. The fibers of the electrode provide a high 
conductive density, which results in a low internal re- 
sistance. Nevertheless, the material is so porous that 
90% of the electrode volume is available to interact 
with the active element. 

The 8-D fiber structure in the FNC battery is elastic, 
thus the electrode absorbs mechanical stresses and 
changes in volume during charge/discharge cycles. The 
electrodes are positive and negative plate sets and are 
installed in impact-resistant, translucent plastic con- 
tainers. The cell cover and container are heat-welded 
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Lead-acid batteries with capacities ranging to 25 Ahr (Gates En- 
ergy Products Inc) 


together, and the pole bushing is sealed by an O ring. 
The translucent plastic container makes it easy to 
check the electrolyte level. 

You can recharge FNC batteries in just 30 seconds. 
This short recharge time permits true opportunity 
charging in automatic-guidance vehicle (AGV) systems. 
The batteries attain 80% of their capacity in this short 
period using recharge currents as high as 7C (C equals 
the rated capacity) efficiently and without damage. 
Battery life ranges from 3000 to over 100,000 cycles, 
depending on the application. 

FNC devices are supplied as individual cells for in- 
stallation in racks or battery cabinets. They are also 
available in various tray assemblies. These batteries 
are designed for heavy-duty applications such as engine 
starting and UPS applications involving kVA require- 
ments into the tens of thousands. Depending on the 
environmental conditions, a 24V unit for engine- 
starting applications costs from $500 to $4500. 

NiCd batteries are not typically employed in such 
demanding service. The 4DK NiCd battery from Varta 
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densities. 


was developed primarily for use in watches and other 
1.2V applications that utilize a solar converter. The 
battery is competitive with the super-capacitor system 
used in watches—a system that is ineffective if the 
solar cells are denied light for an extended period of 
time. The 4DK battery also works quite well as a mem- 
ory-backup device in solar calculators. The operating 
range for the 4DK is —20 to + 50°C, and it features a 
proprietary pressure-relief vent for added protection 
against abusive treatment. 

The 4DK also features a mass-plate construction. 
This construction provides a number of benefits. First, 
the self-discharge rate is very low—the battery retains 
over 40% of its charge after one year of storage. The 
construction also provides inherent overcharge/ 
overdischarge protection. Finally, the mass-plate con- 
struction eliminates memory-effect problems, which 
extends the battery’s service life in a trickle-charge 
configuration to as long as six years at 0 to 45°C. The 
ADK costs $1.13 (5000). 

Varta also offers the DKT Series of NiCd batteries— 
a line of 1.2V button cells that have capacities ranging 
from 8 (8 DKT) to 80 (80 DKT) mAhr. These units allow 
designers to miniaturize a wide range of high-tech 
products. In this case, the mass-plate construction re- 
sults in a battery that measures just 0.13 in. high. The 
batteries’ height allows designers to use low-profile 
stacks for higher voltage in a given space. 

The DKT batteries also offer some electrical advan- 


Lithium batteries designed for memory-backup service (Moli E'n- 
ergy Ltd) 
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d-acid batteries 


omparable energy 


tages. For example, at its 40-mAhr, 10-hour (C/10) 
discharge rate, the 40 DKT battery retains its rated 
voltage for approximately 80% of the discharge time. 
The battery has a two- to six-times longer standby life 
than conventional cells and accommodates significantly 
lower recharging rates (C/100 versus the typical C/20 
recharging rates). These characteristics apply to all 
units in the DKT line. DKT batteries can also handle 
applications involving permanent trickle charging, and 
prices range from $1 to $1.37 (5000). 


Batteries automatically recharge 


Gates Energy has developed a rechargeable NiCd 
battery that does not require a separate charger when 
it’s used in radio cassette recorders—or other con- 
sumer electronic products—that have been adapted for 
it and employ ac/dc power supplies. Called PowerStick, 
the battery replaces multiple configurations of C- and 
D-size disposable batteries and automatically charges 
whenever the product is plugged into an ac outlet. 

The automatic rechargeability feature stems from 
the addition of a contact in the host product’s battery 
compartment. The contact connects with a special 
charging ring on the PowerStick battery, forming a 
patented charging system that charges the PowerStick 
but has no effect on alkaline or other types of dispos- 
able batteries. 

The initial market introduction of the PowerStick 
has focused on such products as radios and radio cas- 
sette recorders, but the product also accommodates 
the needs of a broad range of portable consumer elec- 
tronics. The batteries come in two basic versions de- 
signed for regular and high-energy applications, re- 
spectively. The standard model is manufactured in con- 
figurations equivalent to multiples of three and four 
C-size disposable batteries and multiples of two, three, 
and four D-size batteries. 

PowerStick Plus, the second model, is intended for 
more demanding applications, such as portable TVs, 
and for products requiring longer operating times. It 
is available in designs equivalent to multiples of two, 
three, and four D-size batteries. It costs $19.95 (1000) 
for a pair of standard PowerSticks that are equivalent 
to three C-size disposable batteries. 

Sanyo has developed an ultrathin rectangular NiCd 
battery designed to pack the most power density into 
the shrinking space available in many of today’s port- 
able products. The KF Series of 1.2V devices will be 
marketed to original equipment manufacturers under 
the Cadnica Slim name. 
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Cherokee’s QF switchers deliver up to 
twice the regulated power you’d expect from 
industry-standard 25W and 38W packages. 


— Your application callsforaswitcher switchers ideal for drives, modems and a wide variety 
. in an industry-standard 25 or 38 of computer peripherals. And if a standard Cherokee 
watt package. But neither has the switcher can’t meet your specific power requirements, 
power you need. Now Cherokee’s our special applications group responds to custom 
QF Series delivers up to twice the RFQs and delivers prototypes faster than anyone in 
= regulated power in your choice of __ the business. 


[ ~  industry-standard packages. The Our secret is out. In a recent annual industry 
newest additions to Cherokee’s world-class survey among power supply specifiers, Cherokee was 
line of UL, CSA and TUV approved power supplies. ranked among the top power supply — ——s 


Cherokee'’s QF switchers have been engineered to manufacturersin the US.So,if — _ 
handle the increasing power and storage demands on —_—you'd like to check out the facts L 


tape, floppy and hard disk drives in single or multi- on the West's fastest growing 

drive system applications. Specifically designed to power supplier, call or write 

handle high peak disk drive requirements. today to request your copy of | 
45 to 125 watts of power and up to 4 fully- Cherokee’s 1988 full-line | 


regulated outputs that reduce soft error rates make QF —_—_ switcher catalog. 


‘CHEROKEE INTERNATIONAL, INC. 
2841 Dow Avenue, Tustin, CA 92680-7211 : (714) 544-6665 - FAX (714) 838-4742 - TWX 510-101-0493 
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Three models are available in the KF family: the 
600-mAhr KF-A600, the 900-mAhr KF-A900, and the 
1200-mAhr KF-A1200. At 2.62 x 0.66 x0.22 in., the 
Cadnica Slim KF A600 battery—$6.44 (100)—is 
roughly the size and shape of a pack of gum, and it 
weighs only 0.81 oz. The battery’s rectangular shape 
eases stacking and eliminates the dead space between 
conventional cylindrical batteries. Making the most out 
of the smallest possible space is critical in lap-top com- 
puters and portable stereo equipment. 

According to Sanyo, a Cadnica Slim battery has 50% 
more energy density, or 50% more discharge capacity, 
than the equivalent cylindrical Cadnica battery. The 
batteries are packaged in steel cans. The cans are 
sealed using an advanced laser-welding technique that 
provides high reliability and good shock and vibration 
characteristics. Cadnica Slim batteries can be re- 
charged effectively in one hour using a delta voltage- 
sensor system. They can also be recharged overnight 
using conventional recharging equipment. The dis- 
charge/recharge cycle life is 500 cycles. 

SAFT offers a line of rechargeable NiCd batteries 
for the portable VCR aftermarket. Marketed under 
the Again & Again trademark, the batteries replace 
original-equipment batteries for Zenith-JVC, RCA- 
Hitachi, Panasonic, and Sony recoders. 


NiCd batteries that can replace the original equipment batteries 
in a variety of VCRs (SAFT America Inc) 
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iCd batteries can 
charge rates and 
oltage drop. 


The RC-1209 is the 12V, 900-mAhr counterpart to 
the RCA NBO0O9. Its performance and run time parallel 
that of the RCA-Hitachi battery. The RC-1215 is a 
12V, 1.5-Ahr replacement for the unit used in RCA- 
Hitachi camcorders. 

The RC-9614 is a 9.6V, 1400-mA replacement bat- 
tery for JVC, Zenith, and Toshiba VHS C-format 
camcorders. The RC-6013 is a 6V, 1.8-Ahr replacement 
for the original batteries in Sony, Kyocera, and other 
comparable 8-mm camcorders. The 12V, 2-Ahr RC- 
1220 and the 12V, 1.2-Ahr RC-1212 are designed for 
use in Panasonic and JVC-Zenith equipment, respec- 
tively. 

Model RC-9610 replaces the original-equipment bat- 
tery for the JVC VHS-C record-only unit, and the 
RC-7210 fits neatly into the battery compartment of 
the Olympus 8-mm camcorder. The line also includes 
batteries that are designed to replace the original units 
in Sony 8-mm camcorders (the 6V, 1.5-Ahr RC-6015), 
RCA and Hitachi C-format VHS recorders (the RC- 
1217), and Sharp’s VHS C-format recorders (the RC- 
9611). The suggested retail prices range from $49.95 
to $69.95. 
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FULLY ENCLOSED — VIRTUALLY 
ELIMINATES UL/CSA/TUV 
TESTING OF YOUR SYSTEM 


AMP OUTPUT CONNECTOR 


1 


8 a eg Pe 


IEC INPUT CO 


¢ 4 5A, isolated 
- -12VDC @ 3A 
_ -5VDC @ 05A 


FAN PROVIDES SYST 


Multi-output — upto5 anus 
Fully protected—factory-set current limit, | 
built-in OVP and reverse voltage protection 
Full load burn-in and 2-year warranty _ 
Powerfail signal at 150W and 185W levels > 
High peak current disk drive outputs as 250 power supplies! 
well as closely regulated 3-terminal Switchers and linears! 


outputs Open frame and enclosed! 

Want to save a lot of time on your next Extremely versatile output So icumtons Custom capability! 
project? Just bolt a “PAC” Series power for tough applications . 
supply in place, plug into its mating amp Isolated outputs can be used for positive 
connector and you're ready to go! or negative sources or in series with other 

: : outputs 
All “PAC” models feature fans for system Pass vibration and shock per MIL-STD 
cooling, and inside the system, they mount 810D | 


to an outside surface and include on/off 
switches, IEC 380 AC input plugs and air 
exhausts, all on that surface. Best of all, they _ 
_ sony switch from. 15 to 230VAC! 


_ The entire “PAC” Series is fully approved 
_ by CSA, UL, and TUV/VDE, and tested for 
idbootay with VDE 0871 Level 2 and FCC 


sts Ss _ 2311 Statham Parkway, Oxnard, CA 93030 
eri ies features: ££ Why no try Condors “PAC” Series power (805) 486-4565 © TWX: 910-333-0681 
dels, 4 jon —- - 85 to 185 supplies for yourself? Call us today fc a tee FAX: (805) 487-8911 ts 
| sey evaluation unit! | CALL TOLL-FREE: 1800-235: 5929 2 (ouside CA) 
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P.0. Box 130 


® Frenchtown, NJ 08825 
. 2% Telephone (201) 996-6841 
_ Telex 6974615 
ELECTRONICS, INC. FAX 201-996-3891 


Headers, Sockets, Jumpers, DIP Switches, .025 Sq. Stix, etc. 


2 PROGRAMMABLE HEADERS 
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PROGRAMMABLE HEADER 


Quantity Pricing Now Available 
under .O3¢ per position when 
programmed in quantity. 


Nickel cadmium and lead-acid technologies have 
| = pretty much had the rechargeable battery market to 
Purchasing Options: Prenton ee 7 themselves over the past few years. This state of af- 
(A) Buy from factory fairs is about to change with the advent of lithium 

pre-programmed. (C) Buy from local ARIES batteries. 
(B) Buy arbor press or pneumatic Distributorwhois  g Model 064600 batteries from Moli Energy employ 
press and programheadersin setuptoprogram 4g cee 
your own shop. headersforyou. 4 a lithium anode and a molybdenum sulfide cathode. 
2 to 10 position Lithium is the lightest metallic element and the most 
SERIES 675 Program electronegative metal—properties that make high- 
PROGRAM HEADERS | 222centx: density batteries possible. Molybdenum sulfide is a sta- 
and Covers Pe a ble solid that is formulated to have a high conductivity. 
Re a. . The cells operate on the intercalation principle. In 
places DIP Switch in many : aaa : ‘ 
applications. You can program this process, lithium atoms are inserted into the molyb- 
within header itself or buy denum sulfide without substantially changing that com- 
cher oi fa. ns ? ae ee pound’s molecular structure. During cell discharge, the 
moving interconnection section metallic lithium anode generates ions that move 
a. ace a eee, through a liquid nonaqueous electrolyte and deposit 
se ead lee” oa ae a oe the molecular layers of the molyb- 
See EEM Vol. C, pgs. 1185-1190 tient esr a 
Ee Model 06A600 cells are available in the standard AA 
size. They have a 1.3 to 2.2V output, a 220-mQ nominal 
de impedance, and a 600-mAhr (1-Whr) capacity. Their 
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charge retention at 21°C is 90% after one year and is 
projected at 50% after eight years. The cell life, which 
TRANSIENT is heavily dependent on the application and depth of 
RESPONSE CONVERTERS the cell discharge, typically measures 400 cycles. The 


discharge and charge operating ranges are — 30 to +55 


-Current Mode Controlled : 
Excellent Line Regulation RF AS / and —10 to +45°C, respectively. 
‘Wide Input Range The cells are configured in a cylindrically wound for- 


‘High MTBF DELIVERY mat. This construction provides maximum electrode 
ie surface, thus maximizing the discharge-rate capability. 
The anode and the cathode are wound on a central pin 


a o 


<< : 
> Ze &," 


= <e a 
<> ey - 
OS ae and kept apart by a microporous polypropylene separa- 


tor. Model 06A600 cells have a nickel-plated steel case 
and a glass-to-metal seal to accommodate the positive 
cell terminal. Laser-welding techniques provide a life- 
long hermetic seal. A coined vent is provided on the 
bottom of the package to safely release any pressure 
that develops from extreme electrical or mechanical 
abuse. Battery prices range from $3 to $4 (10,000). 


MODELS a 
5 FROM =n 


Article Interest Quotient (Circle One) 
High 497 Medium 498 Low 499 


INTERNATIONAL POWER DEVICES, INC. 


155 N. BEACON ST., BRIGHTON, MA 02135 
Phone: (617)782-3331 * Fax: (617)782-7416 * Telex: 989-752 
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Reach out for good ideas | 


Good ideas come in smaller case sizes 


from the capacitor choice. 


Nothing moves a product to 
market faster than timely good ideas. 

That’s why some of our biggest 
good ideas in capacitors now 
come in smaller packages. Features 
that can offer you new opportunities 
for improving designs, controlling 
costs and automatically inserting 
more high CV capacitors than ever 
before. 

A perfect example is our VX 
miniature aluminum electrolytic 
capacitor series. These compact, 
general purpose, radial lead 
capacitors have been designed to 
be everything you expect a high- 
quality, high-reliability capacitor 
io be. 

They meet JIS C-5141 and 5102 
industry standards. 2,000 hour load 


927 E. State Parkway » Schaumburg, IL 60173 « (312) 843-7500 


dea after another. 
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One good! 


The capacitor choice. 
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life test requirements. And include, 
both, our Anti-Solvent design feature, 
which resists harmful cleaning 
agents, and our unique safety vent 
design on units with diameters of 
6.5mm and larger. 

Or, if you need reliable perform- 
ance up to +105°C, specify our 
VT Series. 

Ask your Nichicon representative 
or distributor for your free copies of 
our VX and VT Series data sheets. 
Or call us at (312) 843-7500. 

But we warn you, Once you've 
considered the VX Series’ size, 
performance specifications and 
price, you may think they sound like 
an impossibly good deal. 

But then, we designed them 
that way. 


© Nichicon (America) Corporation 1986 
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EDN’s Technical Article Database 
Index is Now on Floppy Disk! 


Now you can utilize EDN magazine’s Technical 4) 

Article Database Index right on your computer 

screen. When used with your IBM PC or com- 

patible computer, this new floppy-based index 

gives you all the benefits of our printed 

index . . . and more: 

¢ Fast computer searches and sorts 

¢ AND and OR capabilities to precisely specify 
your search criteria 

¢ Printout of search results 


The index lists articles printed in EDN, EDN 
NEWS, Electronic Design, Electronics, Electronic 
Products, Computer Design, and ESD. Two install- 
ments are available—covering articles published 


from May to October, 1987, and from Novem- 
ber 1987 to April 1988. 


EDN’S index is compatible with most popular 
programs, including |-2-3 from Lotus, MailMerge 
from MicroPro International, and dBASE from 
Ashton-late. It also works with Buttonware, Inc.'s 
PC-File+, a “‘shareware’’ database manager that 
you can order from us. * 


Our Technical Article Database Index on your 
computer will mean added convenience for you. 
Order your copy today. 


“EDN provides fully functional copies of PC-File+ for a nominal 
reproduction fee. Receipt of PC-File+ does not constitute ownership, 
which must be purchased from Buttonware for $69.95 if you continue 
to use the program, but merely the right to evaluate the program's 
capabilities. EDN assumes no responsibility for the programs 
operation. 


PC-File+ runs on IBM PCs and compatible computers and requires 
384k bytes of memory, two double-sided floppy disk drives or one 
double-sided floppy drive and a hard disk, an 80-column display, and 
MS-DOS or PC-DOS version 2.0 or later. 


ORDER FORM 
EDN’s Technical Article Database Index on IBM PC DSDD floppy disc Please Print clearly. 
This is your mailing label. 

Installment | copies at $19.95 = 
(May 1987-October 1987) ($21.95 for non-US) 
Installment 2 CObIES ae SIG Jae 
(November 1987-April 1988) ($21.95 for non-US) NAME 
PC-File+ database software (3 disks) copies at $14.95 = 
(Available only in US, Canada, and England) ($16.95 for non-US) aE 

TOTAL 
Check or money order made out to EDN Reprints must accompany each check. No COD. COMPANY 
Massachusetts residents add 5% sales tax. Foreign checks must be drawn on a US Bank, issued 
in US currency. 
Send to: ADDRESS 
Technical Article Database Index 
EDN Magazine 
Cahners Building CITY STATE ZIP 
275 Washington Street 


Newton, MA 02158-1630 


"EDN MAGAZINE’S PRODUCT MART 
SECTION IS HELPING US BECOME 
A LEADER IN OUR MARKETPLACE.” 


Raymond J. Schnorr 
Vice President of Marketing 
ACCEL Technologies 


As Vice President of Marketing, Ray Schnorr 
is responsible for marketing ACCEL Technologies’ 
affordable, professional software that meets the design 
needs of electrical engineers. He operates on a fixed 
budget and demands results. “When it comes to buying 
media, I’m interested in two things: performance and 
price. With EDN’s Product Mart section, I pull high- 
volume sales leads and meet my budget,” says Schnorr. 


In nineteen months, ACCEL has sold 5000 software 
packages to 3000 sites. “‘Our 14-page Product Mart ads 
in EDN magazine are allowing us to reach our target 
audience.” And Schnorr sees more for EDN and 
ACCEL. “‘We have significant growth plans for ACCEL. 
and running bigger ads in EDN will be part of the 
strategy to get there. 


‘The power and prestige of EDN is helping us grow 
into a leading design software company.” 
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EDN magazine works for 
ACCEL Technologies. It can work for you. 


Where Advertising Works 
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rom AC line in, to highly regulated 
DC out, VICOR now offers the total 

esign solution through a complete 
amily of Off-Line Front End and 
DC/DC modular power components. 


The system configuration changes...The 
power budget changes...What do you do about 
the power supply? If you are designing with 
modular power components, configuring the 
most effective power system is as straight for- 
ward as changing the mix of components used. 
Configurable Power...the most efficient and 
cost effective means to maintain flexibility and 
minimize time to market. 


Off-Line Front Ends 


The Front Ends are available in output 
power ratings of 250, 500, and 750 Watts and 


are designed to deliver an unregulated 300 Volt 
: DC bus to Vicor’s VI-26X Series of DC/DC 
converter modules. 


FRONT END SELECTION CHART 


PACKAGE OUTPUT POWER 
PC CHASSIS 2 
MODEL MOUNT MOUNT 250W 500W  750W 
VI-FPE6-CUX - v 
VI-FKE6-CUX o o 
VI-FPE6-COX - - 
oS VI-FKE6-COX - - 
VI-FPE6-CMX - | - 
VI-FKE6-CMX - - 


OPERATING PARAMETERS (ALL MODELS) 


INPUT VOLTAGE (VAC) 
NOM LOW HIGH TRANSIENT (1 SEC) 
110 90 135 150 
220 180 270 300 


__-Strappable to provide operation from 90 
~VAC to 270 VAC single phase lines, the Front 
Ends feature conducted EMI/RFI filtering to 

: | , 90 msec holdup, active in- 
---rush limiting and a BUS-OK status output. An 
De ones AC-OK output is provided for 
advance ei of DC BUS dropout due to 


eee 


state- of-the-art in terms of r po 
So noise aig 


OUTPUT VOLTAGE* 
5V ttC<C 24y—i(“‘<«i‘ét BV 
z VI-261-CU VI-262-CU VI-263-CU_VI-264-CU 
Vi-260-CV VI-261-CV VI-262-CV VI-263-CV_VI-264-CV. 
VI-260-CW VI-261-CW VI-262-CW VI-263-CW_ VI- 264- CW 
VI-260-CX VI-261-CX _ Vi-262-0% 
VI-260-CY _VI-261-CY_ Mt 262: cy 


Microprocessor 


Support Made Simple 


N ow, ZAX simplifies 
microprocessor design, 
integration and testing with their 
advanced line of ERX- and ICD- 
series emulators. You simply tell us 
the processor that drives your 
design and we tailor a development 
system especially for your environ- 


ment, including full software support. 


Our ERX-series emulators 
provide over 80 debugging 
commands, with 256,000 hardware 
breakpoints, real-time performance 
analysis, high-level language debug 
and trace analysis of program 
execution while you emulate in 
real-time. And they interface 
directly to your personal computer 
(AT-class) to provide you with a 
complete host development station 
and emulation manager. This 
consolidated approach utilizes 
industry-standard equipment and 
eliminates the use of a proprietary 
dedicated chassis. 


ZAX established the benchmark 
for standalone emulation tools 
when they introduced their versatile 
line of ICD-series emulators. 
Completely flexible, ICD-series 
emulators can be interfaced to 
either a simple terminal or host 
computer (from pc to mainframe) 
depending on your requirements. 
This makes them ideal for both 
in-house development and on-site 
festing. 


Simplify support for your 
microprocessor development 
projects with the help of ZAX! Call 
today to arrange a product demon- 
stration or write for complete details 
about our product line. Call us 
TOLL FREE at 800-421-0982 
(in California phone 800-233-9817) 
or write to ZAX CORPORATION, 
2972 White Road, Irvine, CA 92714. 


In Europe, call United Kingdom: 
0628 476 741, West Germany: 
02162-3798-0, France: (03) 956- 
8142, Italy: (02) 688-2141. 
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Zax Corporation 


Power Sources 


Programmable power supply uses switching 
technology to achieve high power densities 


These 300W HPD Series program- 
mable power supplies use switching 
technology to achieve power densi- 
ties of 1W/in.3 and typical efficien- 
cies of 80%. The product line in- 
cludes three models: 0 to 15V at 
20A, 0 to 30V at 10A, and 0 to 60V 
at 5A versions. The units require 
standard 115V ac, 60-Hz single- 
phase inputs. The units all meet 
FCC Part 15 subpart J Class A 
specs for reduced EMI. 

The supplies’ internal architec- 
ture uses a linear post regulator 
that provides an output ripple of 1 
to 3 mV rms. The line- and load- 
regulation specs are 0.02%+4 mV, 
and the typical transient response 
for a +50% load change is 500 usec. 
The operating temperature range is 
0 to 30°C. 

Each unit is housed in a '4-rack- 


size enclosure, which measures 
5.2 x 4.3x11.7 in. You can use the 
supplies as stand-alone bench 
equipment or combine four of them 
in an optional 19-in. rack adapter. 
A standard unit includes a 10-turn 
voltage adjust, a single-turn cur- 
rent adjust, and constant-voltage 
and -current indicators. Twin LED 
bar graphs display voltage and cur- 


rent levels proportional to the maxi- 
mum supply output. 

After the units warm up for 60 
minutes, the supply output is either 
within +0.02% for the constant- 
voltage mode or 0.03% for the con- 
stant-current mode. Overload 
short-circuit protection is standard. 
Overvoltage protection is available 
in each of two internally mounted 
option cards. The M5 option also 
provides remote programming, re- 
mote on/off, and a 25-pin rear-panel 
subminiature D connector. The M9 
option offers an IKEE-488 inter- 
face. The supplies cost $1195 each. 
The M5 option card is $150, and the 
M9 card is $450. 

Sorenson Co, 5555 N Elston Ave, 
Chicago, IL 60630. Phone (312) 
775-0843. TWX 910-221-5199. 
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Compact power supply fits 130W 
into less than 40 in.3 


The RF-130/4 switching power sup- 
ply packs a lot of power into a small 
space: as much as 180W into less 
than 40 in’. You can configure the 
6.1 x 3.95 x 1.6-in. supply to operate 
from 95 to 182 or 190 to 264V ac 
from 47 to 440 Hz. At the nominal 
110/220V, the unit can supply 130W 
of power continuously and can gen- 
erate as much as 150W for short 
periods. 

Four de outputs are provided: 5V 
at 12A, 12V at 8A, —12V at 1A, 
and —5V at 1A. All of the positive 
outputs have 1% line and load regu- 
lation; for the negative outputs, 
that spec is 3%. 

By using a_ series-resonant 
switching configuration operating 
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at 250 kHz, the supply exhibits low 
EMI (it meets FCC and VDE class 
B EMI levels for conducted noise 
without external filtering) and has 
a calculated MTBF of 80,000 hours. 
The unit returns to within 1% of 
final value in 500 usec following a 
25% load step. 

The output voltages have a maxi- 
mum of 100 mV p-p noise in the 
50-Hz to 20-MHz range; below 1 


MHz, the noise is only 50 mV p-p. 
At 40°C, the unit is rated to supply 
SOW with free-air cooling, and it 
will supply the full 1830W with 
forced-air cooling. The unit is speci- 
fied for storage over —25 to + 75°C. 
You can obtain the full rated power 
output at an ambient temperature 
of 40°C if you provide forced-air 
cooling of at least 200 linear feet 
per minute. In free-air conditions 
at 40°C, you should derate the 
power output to 80W. The supply 
costs $140 (250). 

Resonant Power Technology 
Inc, 3350 Scott Blvd, Building 60/ 
01, Santa Clara, CA 95051. Phone 
(408) 982-0200. 

Circle No 387 
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Power Sources 


Modular 1500W power system 
suits fault-tolerant designs 


By using the 29D Series modular 
power supplies with the company’s 
Powersystem enclosures, you can 
implement 2-, 4-, or 6-supply fault- 
tolerant subsystems. You simply 
connect one more supply than you 
need; six 300W supplies connected 
in parallel will still supply 1500W 
if one fails. When used in parallel, 
the supplies feature automatic load 
sharing. Output current proportion- 
ality is within +10% of each out- 
put’s current rating. 

The individual supplies’ power 
ratings range from 225 to 300W, 
and each supply provides five iso- 
lated floating outputs with voltages 
ranging from 5 to 24V de. The first 
output supplies 5V and 30 or 40A. 
Outputs 2 through 5 offer combina- 
tions of 5, 12, 15, and 24V. 

Four of the five outputs have par- 
alleling capability: Output 1 can be 
paralleled with an output from an- 


other supply, and outputs 2 through 
4 can also be paralleled with outputs 
from the same supply as long as the 
outputs have equal voltages and po- 
larities. 

The supplies meet all domestic 
and international safety standards. 
The company offers isolation diodes 
for failed supplies, and the enclo- 
sures allow for “hot plug-in”’—you 
can replace a supply without taking 
the system off line. They require 


110 or 220V ac input power, which 
is field selectable. Line and load 
regulation is +0.2% on all outputs 
with the exception of the fifth out- 
put, which features a +5% load 
regulation. A step-load change or 
a 25% shift in rated maximum load 
causes an output change of less than 
3%. The output recovers to within 
1% in less than 400 psec. 

The enclosures are 7 in. high and 
17.5 in. deep. The 2-, 4-, and 6- 
supply units are 5.7, 11.8, and 19 
in. wide, respectively. A supply 
with isolation diodes and outputs of 
5V/30A, 12V/3.75A, 12V/2.25A, 
and 24V/3A costs $508 (25). The en- 
closures range from $158 (25) for a 
2-supply unit to $484 (25) for a 6- 
supply unit. 

Bonar Powertec, 20550 Nordhoff 
St, Chatsworth, CA 91311. Phone 
(818) 882-0004. TLX 277483. 
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Bipolar operational power supply 
provides more than a dozen functions 


The BOS/S can function as a de 
power supply, an electronic load, a 
voltage source, a power pulse gen- 
erator, a current source, a power 
function generator, and a direct- 
coupled amplifier. It also performs 
the functions of a variable gain am- 
plifier, a fast-slewing power supply, 
a de amplifier, an ac power supply, 
a differential amplifier, and a sig- 
nal-inverting amplifier. The current 
or voltage output is controlled via 
a front-panel mode switch. 

Control can be internal or exter- 
nal. A 10-turn potentiometer con- 
trols the output over a minimum to 
maximum range. You can also con- 
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trol the output with an external 
+10V source. An optional digital 
control board allows you to program 
most of the unit’s functions via the 
IEEE-488 bus or an RS-232C data- 
transfer bus. 

The talk and listen functions have 
12-bit resolution. The voltage and 
current regulation are 0.005%, and 


the TC is 0.01%/°C in the voltage 
mode and 0.03%/°C in the current 
mode. The rms ripple equals 3 mV 
in the voltage mode and 0.05% in 
the current mode. Voltage- and cur- 
rent-output changes over eight 
hours are 0.02 and 0.03%, respec- 
tively. Standard features include 
adjustable output limiting, indica- 
tions of mode and remote operation, 
and analog or digital voltage and 
current meters. $1095 to $1995. De- 
livery, stock to eight weeks ARO. 
Electronic Measurements Inc, 
405 Essex Rd, Neptune, NJ 07753. 
Phone (201) 922-9300. 
Circle No 385 
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Generations from now, when today’s state-of-the-art 
fighting systems have taken their place in armament 


history books, today’s Abbott power supplies will still 
be operating reliably. 

Outfitted for Enhanced Reliability, for example, our 
new 60 Watt triple-output switching DC-DC converter 
achieves an MTBF rating up to 600,000 hours; more than 
68 years. A single-output model is rated even longer.* 

Yet this compact package is fully self contained. It meets 
the tough EMI limits of MIL-STD-461C. And the punishing 
environmental specs of MIL-STD-810C and MIL-S-901C. 

While the BC60 is brand new, this is no “developmental” 
power supply. Its topology is identical to our field proven 
BC100 and BC200 models. Its design integrity is verified 
through rigorous ESS testing. 

We're delivering power supplies for projects critical to 
America’s defense, including MILSTAR, the EH101 heli- 
copter, the TOW missile, INEWS and the F/A-18 Hornet. 

For a copy of our 1988 Military Power Supply Product 
Guide, write us at 2721 S. La Cienega Boulevard, Los 
Angeles, CA 90034. (800) 556-1234 XT9; CA (800) 

9, 


441-2345 * MTBF FIGURES CALCULATED PER MIL-HDBK-217E GROUND. 


GENERAL DYNAMICS LAND SYSTEMS 


Our power supply 
is built to | 
outlast the tank. © 


Versatile new 60 Watt switcher 
measures 5 x 4 x 1.5 inches. Provides 
utputs of 5, 12, 15, 24 or 28 V de, from 
nputs of 18 to 36 V dc. Operating tem- 
Pperature from — 55°C to +100°C. 
Overvoltage protection & short circuit 
protection standard. 


WHEN RELIABILITY IS IMPERATIVE.™ 
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3111 Winona Avenue, Burbank, CA 91504 
(818) 846-1800 ® TWX: 910 4982701 
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Power Sources 


Supplies feature calculated 
MTBE of >300,000 hours 


PLB Series power supplies are 
available in single-, dual-, and tri- 
ple-output versions, with total out- 
put power ratings of between 60 
and 100W. They are also supplied 
as either open-frame or enclosed 
units. The power supplies conform 
to UL-1012/478, VDE 0805/06, and 
CSA 22.2 electrical safety require- 
ments and VDE 0871 and FCC RFI 
emission regulations. All the sup- 
plies feature a calculated MTBF of 
greater than 300,000 hours at 35°C. 

You can switch the power sup- 
plies so that they operate from 115 
or 230V ac line supplies. With nor- 
mal convection cooling, they are 
rated for full power operation at 
ambient temperatures as high as 
55°C. But you can also operate them 
at ambient temperatures as high as 
70°C if you linearly derate the out- 
put power to 50% at 70°C. The out- 
puts have a hold-up time of 30 msec 
at full load, and the supplies have 
an isolated power-fail warning out- 
put. The outputs are protected 
against continuous overload, short- 
circuit, and overvoltage conditions. 


The 5V/20A version of the supply 
includes remote sensing that can 
compensate for voltage drops as 
great as 0.5V in connecting leads. 
To provide greater output power or 
power-supply redundancy, you can 
parallel as many as four units to- 
gether and still meet the leakage 
current requirements of the rele- 
vant safety standards. 

Versions are available that mount 
into standard 19-in. Eurocard-rack- 
mounting systems. A 60W triple- 
output version and a 100W single- 
output power supply have front- 
panel widths of 10TE (2 in.) A tri- 
ple-output 60W version costs $108 
(100). 

Ericsson Components AB, 
Power Products Div, 16481 Kista- 
Stockholm, Sweden. Phone (08) 
757-3000. TLX 10948. FAX 08-757- 
4884. 

Circle No 389 

Ericsson Components Inc, Box 
853904, Richardson, TX 75085. 
Phone (214) 480-8300. TLX 7353839. 
FAX 214-680-1059. 

Circle No 390 
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When you need a hi 
quality Fiber Optic data link, 
e choice is clear. 


mm Perfectly clear to be exact. 

a =" That's because our HFM5132 
~~ a= and HFM0210 modemsare 

designed to be virtually 

distortion free. And both 
provide EMI/RFI protection, 
data security and bit error rates 
better than 1 x 107° As well as eliminating 
ground loop and lightning problems. 

Powered with a HFA7002-004 power cube or 
through pin #9, the HFM5132 fiber optic modem is 
designed to interconnect with standard RS232 con- 
nectors. The HFM5132 has a 20dB optical budget into 
a 100/140 micron fiber optic cable. Thus, allowing 
transmission of data over 4 kilometers (2.5 miles). 

Allowing full duplex data communications, the 
HFM5132 can be ordered for either synchronous or 
asynchronous operation. In the synchronous version, 
the user can send full duplex data and clock at rates 
from DC to 9.6 Kbps with two full duplex control 
signals from DC to 1.2 Kbps. The asynchronous version 
allows full duplex data to be sent from DC to 19.2 Kbps 


ag732 
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and two full duplex control signals from DC to 1.2 Kbps. 


An additional control line (pin #24 to pin #17) can 
be used from DC to 2.4 Kbps. 

The HFM5210 has a 17dB optical budget into 
a 100/140 micron fiber optic cable that extends link 


HEM5132 and HEM5210. 


length to 3,400 meters (2 miles). Designed to interface 
with standard RS232 drivers and receivers, the 
HFM5210 also plugs directly into 25 pin connectors. 
However, it has several unique features. Among these, 
the fiber optic transmitter and receiver in the modem 
obtain their power from the RS232 interface drivers of 
the host equipment. Therefore, the link directly 
replaces a wire cable without any additional power 
source (wall plugs or host power supply) requirements. 

Once you've examined all the facts about the 
HFM5132 and HFM5210, you'll find the message comes 
through loud and clear. Honeywell is the obvious 
choice. And we're the one choice for all your fiber optic 
needs. That’s because Honeywell Optoelectronics is 
one of the world’s leading designers and manufacturers 
of fiber optic data communication components. With 
our proven track record and the experience of the over 
100 year old, multinational Honeywell corporation 
you can rest assured we'll be there when you need us. 
Now. And in the future. 

For additional information and data sheets of 
these products contact > 
Honeywell Optoelectronics, 


830 E. Arapaho Road, Honeywell 

Richardson, Texas 75081. gaan a 
Or call 1-800-367-6786. at 
In Texas call 214-470-4271. ent 


Honeywell 


HELPING YOU CORN ieee YOUR WORLD 


SMA Low Profile Style Fiber-DIP Modems: ST® Low Profile Style Fiber-DIP 
Transmitters Transmitters Synchronous Transmitters Transmitters 
Receivers Receivers Asynchronous Receivers Receivers 
LEDs LEDs LEDs LEDs 
Photo Diodes Photo Diodes Photo Diodes Photo Diodes 


ST is a registered trademark of AT&T. 
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Power Sources 


VME POWER SUPPLY 


Designed especially for VME appli- 
cations, this switching power sup- 
ply features three outputs and de- 
livers up to 200W of power; it sup- 
plies 5V at 20A, 12V at 6A, and 
-12V at 4A. You can remotely en- 
able and disable the outputs by a 
2.4V dc signal and an open collector 
signal, respectively. 

The supply meets UL, CSA, and 
VDE standards for safety and EMI, 
and it complies with DIN-41494 Eu- 
rocard packaging requirements. 
The calculated MTBF is 50,000 
hours. The power supply interfaces 
with the VME Bus via a direct plug- 
in connection. The unit is config- 
ured in a 1.588 x 10.8 x 6.4-in. pack- 
age and weighs 3 lbs. $277 (1000). 

NCR Power Systems, 3200 Lake 
Emma Rd, Lake Mary, FL 32746. 
Phone (800) 327-7612; in FL, (407) 
323-9250. 
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SWITCHING SUPPLY 


The ADC 150 switching power sup- 
ply provides 150W of power 
through five outputs and accepts in- 
put drive from either the ac power 
mains or a low-voltage battery 
source. Alternative versions are 
available for use with either 48 or 
24V batteries. The unit has four 
regulated outputs, which have volt- 
ages of 5V at 20A, —12, —5, and 
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24V; the one semiregulated output 
delivers —12V. All outputs are cur- 
rent limited, and overvoltage pro- 
tection is provided for the 5V out- 
put. 

When the supply is operated from 
ac input power, the built-in trickle 
charger ensures that the standby 
battery remains fully charged. The 
unit automatically draws power 
from the battery during blackout 
and brownout conditions. Depend- 
ing on your battery’s capacity and 
the load conditions, power will con- 
tinue from two minutes to several 
hours. However, the holdup time 
will be longer for a brownout than 
for a blackout. The supplies comply 
with all international safety stan- 
dards. $500. 

Weir Electronics Inc, 418 Third 
St, Annapolis, MD 21403. Phone 
(301) 268-0122. FAX 301-268-7909. 
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POWER SUPPLIES 


Capable of accepting up to three 
auxiliary modules with 2 to 48V out- 
puts, the 6A, 6B, and 6C power 
supplies allow you to configure a 


power supply suited to your re- 
quirements. The 5 x 8 x 11-in. main- 
frame enclosure provides power to 
the plug-in auxiliary units and con- 
tains the main output supply. The 
main outputs range from 2 to 24V 
de. The 5V main output can have 
current ratings from 90 to 150A. 
You can choose a composite power 
rating of 600W (6A series), 800W 
(6B series) or 1000W (6C series). 

You can parallel outputs that 
have identical voltages, regardless 
of current ratings. When connected, 
the outputs automatically share 
current in proportion to their cur- 
rent ratings. The supplies’ features 
include overvoltage protection, re- 
mote sense, automatic thermal 
shutdown, soft start, an EMI filter, 
and reverse-voltage protection. 
From $939 to $1079. Delivery, stock 
to eight weeks ARO. 

Powertec, 20550 Nordhoff St, 
Chatsworth, CA 91311. Phone 
(818) 882-0004. TLX 277483. FAX 
818-998-4225. 

Circle No 709 


SWITCHING SUPPLY 


The ME 404 switching power sup- 
ply delivers 400W with dual outputs 
and supplies 5V at 40A and 12V at 
17A. You can select an input range 
of 90 to 132V ac or 180 to 264V ac; 
input frequency is between 47 and 
63 Hz. The 2.5x5x13-in. supply’s 
switching frequency is 100kHz, and 
its efficiency is >75%. You can ad- 
just the outputs from 5 to 20% of 
their rated voltage. The unit can 
also survive a 50% overload for 30 
sec. 

Each unit includes overvoltage, 
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overcurrent, reverse-voltage, and 
thermal protection. Both line and 
load regulation are 0.2%. The units 
operate at temperatures as high as 
55°C and meet UL, CSA and TUV 
safety regulations. $390. 

MicroEnergy Inc, 350 Randy 
Rd, Carol Stream, IL 60188. 
Phone (312) 653-5900 FAX 312-653- 
0075. 


Circle No 710 


BATTERY TO DO. 


specific requirements. 


4 INDUSTRIES 
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YOU TELL US WHAT YOU 
NEED YOUR LITHIUM 


WE'LL TELL YOU WHICH 
ONE OF OUR THOUSANDS 
OF CONFIGURATIONS DOES IT. 


THE CELLECTION™ PROCESS 
WE’VE DEVISED IS SO SIMPLE, 
YOU'LL WONDER WHY OTHER 
PEOPLE HAVENT DONE IT TOO. 


Call or write for your CELLection Starter Kit. Our 
technical specialists will contact you to address your 


A variety of lithium-based cell chemistries is available to 
meet the needs of specific applications. A broad range of 
sizes, terminations and pack configurations is available. 


1S ELECTROCHEM 


POWER SUPPLY 


The F550/48 provides 550W of con- 
tinuous power at a typical efficiency 
of 82%. The single 48V output al- 
lows power peaks as high as 600W 
for 10 sec. The supply operates from 
jumper-selectable ac input ranges 
from 95 to 182V ac or 180 to 254V 
ac with input frequencies from 44 
to 440 Hz. It also operates from de 
inputs from 250 to 370V de. Over- 


DIVISION OF WILSON GREATBATCH LTD. 
{0,000 WEHRLE DRIVE 

CLARENCE, NEW YORK 14031 

(716) 759-7330 TELEX: 137-084 

FAX: (716) 759-7390 
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current protection, overvoltage, 
and thermal protection are stan- 
dard features. Line and load regula- 
tion are +0.5 and +2%, respec- 
tively. If you provide forced air 
cooling of >3 ft/sec, you can operate 
the unit over a temperature range 
of 0°C to 70°C. The unit measures 
13X7.5X2.5 in. and meets all 
safety regulations. 

Powerline Inc, 10 Cochituate 
St, Natick, MA 01760. Phone (617) 
635-7987. TWX 510-100-3630. 

Circle No 711 


AC/DC SUPPLIES 


The UA Series 15 and 18W supplies 
accept universal ac inputs of 85 to 
264V ac at frequencies of 47 to 440 
Hz without the need for modifica- 
tion, external switching, or strap- 
ping. They can also operate from 
110 to 370V de inputs. Single-, 
dual-, and triple-output models are 
available with output choices of 5, 
12, 15 and 24V in the single units; 
5, 12 and 15V in the dual units; and 
do, +12, +15, +5V in the triple 
units. 

The switching frequency is 80 
kHz, and efficiency is 75% typ. Line 
and load regulation are 0.5 and 1%, 
respectively. The units include 
FCC class ‘A’ input filters and have 
overvoltage and short-circuit pro- 


EDN December 8, 1988 


These six power supplies 
are all the same 


They’re all reliable, with an MTBF of over 300,000 hours. 
They’re all very compact and between 78% and 85% 
efficient. And, they all meet internationally recognized 


standards including VDE, IEC, 


48 VDC, can be adjusted by +5% with a potentiometer 

on the PCB. Standard features include comprehensive 

protection circuitry, together with a power warning 
signal. 


more efficient, more reliable and 


UL, CSA, BS and FCC with TM : 
respect to safety and RFI. If OWel|s In short, the PLB is smaller, 


The differences you see are purely 
in mechanical construction. The options mean there's a 
PLB series AC/DC power supply to suit almost every 
application, whether you need rack or chassis mounting. 


These new 60 to 100 Watt SMPS use highly developed 
flyback technology to minimize component count and 
maximize efficiency. Asa result, they’re up to 50% smaller 
than comparable power supplies. 


You can choose from single, dual or triple output versions 
and all units are user selectable 115/230 VAC. The output 


voltages, in combinations of +5, +12, +15, 24 or 
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The Reliable Source— 


CIRCLE NO 95 


more flexible than other power 
supplies in its class. But then, you would never expect 
anything less from Ericsson, would you? 


Rifa Inc 

P.O. Box 853904, Richardson, Texas 75085-3904 
Tel: (214) 480-8300 

Telex: 735389 ERICS RCHN 

Fax: (214) 680-1059 


Ericsson Components AB 

Power Products, S-164 81 Stockholm, Sweden 
Tel: +46 8 757 4011 

Telex: 10948 POWERIS 

Fax: +46 8 757 4884 


ERICSSON & 
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tection. The operating temperature 
range is —20 to 50°C; however, you 
can operate the units at 60°C if they 
supply 50% of their rated power. 
The supplies comply with UL stan- 
dard 1012. $45 (OEM qty). 
International Power Sources 
Inc, 10 Cochituate St, Natick, MA 
01760. Phone (617) 651-1818. TWX 
510-100-3630. 
Circle No 712 


POWER SUPPLIES 


SPM2, SPM8, and SPM65 are high- 
power, modular switching power 
supplies that deliver as much as 
500, 1000 and 1500W, respectively. 
You can configure more than 28 
types of modules with single, dual 
and triple outputs into these three 
power chassis. Additionally, you 
can obtain up to 1000W of automatic 
battery backup by including the Gd 
UPS module in your power-supply 
system. 


pL; 


- P Waber. Manufacturers of the broadest line of 
high- quality power protection devices in the industry... 
_ designed with a better margin for higher profits. _ 
_ All backed by a company that poses stability, 
oe ely. .and personal service. : 
have what it ae to meet ~ high standards. : 


The SMP2 accommodates two 
modules in a 5 x 2’2x 11-in. package 
and delivers 500W of power; one 
module delivers 5V at 60A, and an- 
other delivers 5V at 10OA and +12V 
at 10A. The 5x5'4x11-in. SMP3 
package delivers 1000W and accom- 
modates three power modules, 
which deliver 5V at 150A, +12V 
at 10A, and 24V at 10A. The 
5X8 xX11-in. SMP5 package accom- 
modates five modules and can be 
similarly configured to deliver 
1500W max. The models and assem- 
blies are approved by UL, CSA and 
TUV/VDE. All models come fully 


configured. SPM2, $420; SPM3, 
$616; SPM5, $924. 

Power-One DC Power Supplies, 
740 Calle Plano, Camarillo, CA 
93010. Phone (805) 987-8741. TWX 
910-336-1297. 
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DC/DC CONVERTERS 


The MFW Series converters offer 
as much as 70W of power from sin- 
gle, dual, or triple outputs. All mod- 
els operate over an input-voltage 
range of 19 to 40V de (28V de nomi- 
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SALE! 


INTERNATIONAL SWITCHER 


MODEL CV405B 


Qty. Discounts Available 
OUTPUTS 1 and 5 
+0.4% total regulation 


OUTPUTS 2, 3 and 4 
+2.5% total regulation 


VDE, 
UL, CSA 
Safety and 
Emissions 
5 Outputs 
400 Watts 
HI-REL 
all purpose switcher 
OUTPUTS 
so No.1 5V@50A 
No.2 +12V @ 8A 
fF | No.3 -12V @ 8A 
| | No.4 +24V @ 4A-6Apk. 
-WABER, INC. — No.5 5V@10A 
A Subsidiary of SL inducnics ine : 


520 Fellowship Road/Suite 306 
Mount Laurel, New Jersey 08054 
800-634-1485 

In New Jersey, 609-866-8888. 


939 CIRCLE NO 99 


ee 
WMemtrois inc. 
a 


Call Toll Free 1-800-523-2332; in PA 215-699-9261 
FAX: 215-699-2310. TWX: 510-661-8061 or write 
PO. Box 1369, Wissahickon Avenue, North Wales, PA 19454. 


POWER 
SUPPLIES 
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Ba Available Now 
\ 256K 25ns /64K 15ns 


Micron just broke SL) \ 
the SRAM speed barrier 
with our family of leading 
edge, super high speed CMOS 
SRAMSs. : 
We've applied the same state-of- 


MT5C2561 | 256KX1 25ns_ | PDIP CDIP SOJ, LCC 
[MT5C2564 | 2 64K X4 25ns_ | PDIP CDIP SOJ, LCC 


the-art design and process technology used | MT5C2565 64K X 4 OE PDIP CDIP SO}, LCC | 

for our high quality DRAMs in development of our | s we eo sided ae asd a 

fast static RAMs — with some amazing results. | MT5C2568 32K X 8 25ns PHIP-CDIP SOT LEC 
At an incredible 25ns for 256K and 15ns for 64K, | z 

our SRAMs are breaking speed records. And we’re_ | byl deste eves as PDIE, CDIF SO} 


not just sampling product, we’re shipping | MT5C6404 16K X4 15ns PDIP. CDIP. SOJ 
production volumes. 2 pee 

Choose from a wide variety of components MT5C6405 16K X 4 OE 15ns PDIF, CDIF, SOJ 
in DIP SOJ and LCC packages, with densities from | yyt5C6406/7 | 16K X46] PDIRCDIPSO] | 
16K to 256K and organizations of x1, x4 and x8. - : einer |C Don He ee 

And like all Micron memory products, our /MT5C6408 8K X 8 15ns PDIP CDIP, SOJ, LCC 
SRAMs are backed by the type of J strong sales, | Po teKx1 | PDIP. CDI SO}. 
customer service and technical — | MT5C1601 16K X 1 15ns PDIP. CDIP, SOJ 

| MT5C1604 4K X 4 15ns PDIP CDIP, SOJ 


support that keeps you on 


the leading edge. eee eee 
For Additional inionmation onal | MT5C1605 4K X 4 OE 15ns PDIP. CDIP, SOJ 
how you can break the SRAM * ~ | MT5C1606/7 4K X4S.1/0 15ns PDIP, CDIP, SOJ 


speed barrier, call 208-386-3900. , 
Micron, it's a name worth remembering. 


MT5C1608 2K X 8 15ns PDIP CDIP, SOJ 


*Slower speeds also available. 


MICRON 


TECHNOLOGY, INC. 
European Office: Trafalgar House, Grenville Place, Mill Hill, London W73SA __ Phone: 01-959-3611, FAX: 01-959-6168 


UNITED KINGDOM FRANCE BELGIUM DENMARK FINLAND NETHERLANDS ITALY SPAIN ISRAEL NORWAY SWEDEN 
Micro Call Ltd. Rep’Tronic, SA MCA-Tronix SPRL Henckel Elektronik Turion Oy AKAM Moxel S.r.L. ATD Electronica, S.A. _Rapac Electronic, Ltd. BIT Elektronikk A.S.  IEK AB 
Phone: (084 421) 5405 Phone: (1) 69288700 Phone: (041) 674208 Phone: (03) 906333. Phone: (0) 372144 Phone: (079) 443200 Phone: (02) 61290521 Phone: (1) 2344000 Phone: (3) 477115 Phone: (03) 847099 Phone: (08) 804685 


Abacus Electronics PLC (1) 2344009 


A2M 

Phone: (0635) 30680 Phone: (1) 39549113 
RTF Diffusion 
Phone: (1) 47460113 
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Introducing 100MHz 


performance in a low-cost, 


general purpose 
digitizing oscilloscope. 


Instant Hardcopy Output 

Full Programmability 

Automatic Measurements 
Pushbutton Automatic Set-up 
Advanced Logic ‘Triggering 

Easy to Use 

The new HP 54501A Digitizing 
Oscilloscope is, without a doubt, 

the general purpose digitizing 
oscilloscope you've been waiting for. 
It does what most analog scopes will 
do and it provides additional perform- 
ance capabilities found in the most 
expensive digitizing oscilloscopes. 


Compare at twice the price. 


The combination of low price, high 
performance and a full set of features 
makes the HP 54501A the best scope 
available, even when compared 
feature-for-feature to competitive 
scopes costing up to twice as much. 
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An intuitive operating interface 
makes the HP 54501A extremely easy 
to work with. And it’s packed with 
features that make set-ups and meas- 
urements a snap—including HP Auto 
scale, dual timebase windowing 
and four separate set-up memories. 

You get versatile, programmable 
100MHz measurement capability. 
Plus there are passive probes and 
a new T'V/video pod among a wide 
selection of accessories that make 
your job even easier. 


See the HP 54501 in action. 


Contact your local HP sales office 
to learn all the details on the 
new 54501A. 


©1988 Hewlett-Packard Co. EI15809/EDN 


HEWLETT 
(4%) PACKARD 
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We're hard-liners about reliabil- Harris toolset. Daisy™ and Mentor™ platforms also 
ity in rad-hard ASICs. Including supported; Silicon Compilers due soon. 
MIL-STD 883C and to Class S. ¢ Guaranteed parametrics...Harris can guarantee 


your ASICs to specs after irradiation exceeding 
1 megarad. 

¢ Packaging options...Select from ceramic DIPs, chip 
catriers and pin grid arrays; screenings to Class S 
standards. 


So what does it all mean? More ASIC design 


° Advanced rad-hard library...Basic gates, 54XX options. Less design risk. For a faster time to market, 
real coat it’s time to call Harris Semiconductor. 
equivalents, 80C86 peripherals (cells and macros 
you can intermix to enhance design), proprietary BUS Epes 1800-4 HARRIS. Ext, Io ato) 
data communications functions. es ih iiaie ain Jc bia 


e Broad workstation support...Simulations include 
both pre- and post-radiation performance models. MARIS 
Libraries are fully supported on the UNIX-based , SEMICONDUCTOR SECTOR 


Trademarks, Daisy: Daisy Systems Corp. Mentor: Mentor Graphics 
©1988, Harris Corporation 
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i w= Hey...it happens to the best of ’em... 
your rad-hard ASIC design’s first pass requires first aid! 
For better results, avoid rigid design systems 

that lock you into the wrong solution and keep you 
there. Come to Harris; nobody offers you more front- 
end flexibility. 
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nal) and provide outputs of 3.5, 5, 
+12, and +15V. The converters 
provide full load operation at case 
temperatures of —55 to +85°C. 
The MFW Series features a dual- 
mode inhibit/synch pin, which 
serves as both an output inhibit and 
a synchronization input. Output rip- 
ple is maintained at <50 mV p-p 
for single- and dual-output models, 
and 85 mV for triple-output models. 

The converters feature full I/O 
isolation, internal filtering, and 
short-circuit protection. They come 
in hermetically sealed, metal pack- 
ages that measure 1.77 x 3.08 x 0.55 
in., excluding flanges. Environ- 
mental screening to MIL-STD-883 
is available as an option. $695 to 
$795 (100). Delivery, stock to 12 
weeks. 

Integrated Circuits Inc, Box 
97005, Redmond, WA 98073. 
Phone (206) 882-3100. TWX 910- 
443-2302. 
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New option 


KZ SERIES 
25/40/100 WATTS 
6 Sided-Shielding 


DCW SERIES 
15/20/22 WATTS 
High Isolation 


DCW SERIES 
12 WATTS 
2-1 Input Range 


DCE SERIES 
5 WATTS 
Low Noise 


DCR (Regulated) 
24-Pin DIP Package 


Single and Triple Outputs: 
5, 12,45, 24, +12. +15 Vde 
Inputs: 20-60 or 36-72 Vdc 


Single Outputs: 5, 12, 15 Vdc 
Inputs: 12, 24, 48 Vdc 


Dual Outputs: +12, +15 Vdc 
Inputs: 5, 12, 48 Vdc 


Single and Dual Outputs: 
5,.12,-15; £27445 Vde 
Inputs: 5, 12, 24, 28, 48 Vdc 


Single and Dual Outputs: 
5,5, 4 35 + 15 Vde 


UNIVERSAL SUPPLIES 


The NFS110 Series single- and 
quad-output switching power sup- 
plies accept any input voltage from 
85 to 264V ac without the need for 
jumper wires or a switch. They are 
designed for small to medium-sized, 
digitally based systems and have no 
minimum load requirement. The 
open-frame supplies measure 


7x 4.25 x 1.8 in. and produce 110W 
of output power. Single-voltage 
outputs of 5, 12, 15, and 24V are 
available; the outputs of the quad 
supplies are available in combina- 


Inputs: 5, 12, Vdc 


DCU (Unregulated) 
24-Pin DIP Package 


Single and Dual Outputs: 
5) £12, 15 Wae 


Inputs: 5, 12 Vdc 


FEATURES 


° Remote Control Shutoff 

° Adjustable Output Voltage 

° Current Mode Control 

° 200 KHz Switching Frequency 


tions of +5, +12, +15, and 24V. 

The supplies’ typical efficiency is 
70%, and line regulation is +0.1% 
max; total regulation is typically 
better than +3%. The calculated 
MTBF is 125,000 hours based on 
MIL-HDBK 217E. The units have 
built-in line filters in order to meet 
FCC and VDE Limit B line-con- 
ducted noise specifications. The se- 
ries is UL, CSA, and VDE ap- 
proved. $141; $116 (500). 

Computer Products Inc, 2900 
Gateway Dr, Pompano Beach, FL 
33069. Phone (305) 974-5500. TWX 
510-956-3098. 

Circle No 715 


POWER SUPPLIES 


The PS310, PS325, and PS3850 are 
25W power supplies that provide 
1.25-, 2.5-, and 5-kV outputs, re- 
spectively. Voltage regulation is 
0.001% for +10% line-voltage 
changes, and ripple is <0.002% of 


® 
TDintronies 57 Chapel Street, Newton, MA 02158, (617) 964-4000, TWX 710-335-6835, TELEX 200095, FAX (617) 527-3310 
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“Vroom!” 


Turbocharge your memory for zero 
wait state design with Signetics 
fast 75ns PAL’-type devices. 


Vroom! Now you can 

get the zero wait state Le 
performance that will 20180 
allow memory to keep 


pace with the new 
ultra-fast micropro- oe 
cessors. And you SER ek Fae Baa: 


won't have to pay 


top price for your 7.5ns PAL-type device improves system 
memory to do it! performance. 


Vroom! Boost system speed, lower memory cost. 
Signetics offers the fastest (7.5ns) PAL-type devices 
for high-speed decoding. Now you can design with 

slower, less expensive, more available memory 

devices and still enhance system speed. And all 
Signetics PLDs are easily supported by ABEL, 
CUPL or our powerful AMAZE design software. 


7.5ns 24-pin 
PLUS20L8-7 PLUS20R6-7 


PLUS20R4-7 PLUS20R8-7 


| Vroom! We've got the guts! That’s right, 
we have those essential PLDs you need to improve total 
system performance. Programmable Macro Logic, Logic 
Arrays, Logic Sequencers and our PAL-type products that 
cut system cost while boosting system speed. 


Turbocharge your memory now! Call Signetics at (800) 
227-1817, ext. 985D, for a free High-Speed Decoder Hand- 
book. For surface mount and military product availability, 
contact your local Signetics sales office. 


One standard. () defects. 


signetics 


a division of North American Philips Corporation 


PHILIPS 


PAL is a trademark of AMD/MMI. ©Copyright 1988 North American Philips Corporation 


EDN December 8, 1988 CIRCLE NO 104 239 


Power Sources 


full scale. Two 4-digit displays pro- 
vide a continuous readout of current 
and voltage; a third display indi- 
cates which parameter you are en- 
tering. 

The supplies feature arc and 
short-circuit protection, and user- 
selectable hard and soft current lim- 
its. You can adjust the resolution 
to 1V. The connectors accommodate 
both remote voltage setting/ramp- 
ing, and current and voltage moni- 
toring. The supplies store and recall 
as many as 10 instrument settings. 
An optional IEEE-488 bus port al- 
lows you to program input settings 


as well as read output and instru- 
ment status. $995. 

Stanford Research Systems Inc, 
1290D Reamwood Ave, Sunnyvale, 
CA 94089. Phone (408) 744-9040. 
TLX 706891. FAX 408-744-9049. 

Circle No 716 


POWER SUPPLY 


The MD225-2112 switching power 
supply measures 8x4 x1%-in. and 
provides 225W of output power; 
three outputs deliver 5V at 25A, 
+12V at 8A, and —12V at 0.5A. 


If You're Fed Up With Outdated 


DC/DC Converter Technology, 


The 5V output has overvoltage pro- 
tection. The unit operates from 
either 115 or 230V ac inputs, which 
you select via a voltage-select con- 
nector. The power circuit is a 100k 
Hz FET forward converter, and the 
supply’s efficiency is 73% for the 
115V input and 75% for the 264V 
input. The operating temperature 
ranges from 10 to 50°C with 300 lfm 
cooling. The unit meets VDE 0871 
Level A conducted EMI require- 
ments, and international safety ap- 
proval is under way. $450; $280 
(1000). 

Modular Devices Inc, 4115 
Spencer St, Torrance, CA 90503. 
Phone (213) 542-8561. 

Circle No 717 


POWER SUPPLY 

The MAX-704 delivers 700W and 
provides 100A at 5V for logic and 
memory applications. AS many as 
three auxiliary outputs provide 


Get It Out Of Your System. * 


> If you're a design engineer, you know how frustrating it is to design a system utilizing typical 
P.C.B. mounted converters. Because the market is filled with old technologies that are inef- 
ficient, unreliable, bulky, and lack the kind of flexibility you need. 


Melcher has the solution: four lines of state-of-the-art units that offer you superior per- 
formance in a smaller package size. These units have higher isolation, lower noise, a wider 
input range, and the widest temperature range compared to the ‘competition?’ Consider 


these facts: 


e IWR Series (1 watt) 


—Reliable to 350,000 hours 
—Only unit on the market with 4 outputs 
ina 24 Pin—DIP package 


e ITS Series (2 watts) 
— 18-70 V input range 


—I|"x 2" package 


e ISR5 & ISR10 Series 
(5 & 10 watts) 
—9—33 V input range 
—Adjustable output 


—Exceptionally low output ripple 


e IPS Series (6 watts) 
—2:] input range 
—75% efficiency 


For more information on these superior units, just give us a call. Because when it 
comes to P.C.B. mounted converters, Melcher has the answer. 


MELCHER 
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When you're tired of hitting the 
wall—Signetics Programmable 
Logic Arrays offer those additional 
product terms you're aching for. 


Thwap! The 12ns Signetics PLUS173D (24-pin) and 
PLUS153D (20-pin) have 
\ - _ aproven architecture with 
. \e 3 programmable AND and 
- <— OR arrays that eliminate 
“product term deple- 
tion.”’ In fact, when you 
require more than eight 
product terms per out- 
put these devices will 
outperform the fast- 
est PAL’ parts avail- 


able in a fraction of Design flexibility and efficiency with 
the board space. shared product terms. 


Thwap! More design flexibility and efficiency. All 
product terms (up to 48) can be shared among all 

individually controlled outputs. The result—no 

speed penalty, improved design flexibility (active 

high or active low), noredundancyandenough 

product terms to keep you from hitting the wall. And that’s 
not all! These PLAs, like all Signetics PLDs, are supported 
by ABEL, CUPL or our powerful AMAZE design software 
that makes designing easy. 


Thwap! We've got the guts! That’s right, we have those 
essential PLDs you need to improve total system perfor- 
mance. Programmable Macro Logic, Logic Sequencers, 
PAL-type devices and our new PLAs that reduce part count 
and improve system reliability. 


Get the product terms you need! Call Signetics at (800) 
227-1817, ext. 986D, fora PLD Data Manual. For surface 
mount and military product availability, contact your local 
Signetics sales office. 


One standard. O defects. 


signefics 


a division of North American Philips Corporation 


PHILIPS 


PAL is a trademark of AMD/MMI. ©Copyright 1988 North American Philips Corporation 
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ULTRA-RELIABLE 


LOW POWER 
SWITCHING 
POWER 
SUPPLIES 


regulated 12 or —5.2V at 20A max. 
All outputs feature a +5% user- 
adjustment range and overload pro- 
tection, and the 5V main output has 
overvoltage protection. Remote in- 
hibit is standard, and power-fail is 
available as an option. The calcu- 
lated MBTF is 80,000 hours. The 
supply meets international safety 
requirements such as UL 478, CSA 
22.2, IEC 880 and 435, and the 
Class A RFI standards of FCC and 
VDE 0871. The supply meets 
SELV requirements because it fea- 
tures creepage and clearance dis- 
tances of 4 and 8 mm, respectively. 
$549 (100). Delivery, stock to six 
weeks ARO. 

Todd Products Corp, 50 Emjay 
Blvd, Brentwood, NY 11717. 
Phone (516) 231-3366. TWX 510- 
227-4905. 


As a systems designer requiring low 
power switchers, it’s easy to get crushed 
between Marketing’s demands for reli- 
ability and Purchasing’s demands for 
standard product. Until now, reliable low 
power switching power supplies has 
been the proverbial contradiction 

in terms. 

Well, Power General has the SP series 
solution. These compact, cost effective 
supplies are available at 40, 50, 65, and 
80 watts. They utilize a forward con- 
verter topology, fixed frequency opera- 
tion, and surface mount technology to 
achieve performance features such as: 


@ > 90,000 hours MTBF 

M@ Meet VDE, UL, CSA standards 
® Indefinite output protection 
® High efficiency operation 

@ Input VDE “B” line filters 

@ Small size 

@ Full five year warranty 


Circle No 718 


Power General, utilizing the latest 
technology to provide complete, in- 
novative solutions to your power needs. 


FREE HANDBOOK! 
Call for your free 
1988 Power Supply 
Handbook 


Put 
Power General 
To Work For You! | 


POWER 
GENERAL 


A SUBSIDIARY OF UINITRODE CORPORATION 
152 Will Drive, P.O. Box 189, Canton, MA 02021 
(617) 828-6216 TWX: 710-348-0200 

FAX: 617-828-3215 


NiCd BATTERIES 


The Cadnica Slim KF Series 1.2V 
nickel-cadmium rechargeable bat- 
teries come in rectangular packages 


and are designed to fit into small 
spaces. The KF-A600, KF-A900, 
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and KF-A1200 versions have ca- 
pacities of 600 mAhr, 900 mAhr, 
and 1200 mAhr, respectively. All 
versions measure 66.5 mm long and 
16.8 mm wide. Their thicknesses 
are 5.6, 7.8, and 10 mm, respec- 
tively. The batteries can be charged 
overnight using conventional re- 
charging equipment or in an hour 
using a delta voltage sensor system. 
They can be recharged more than 
500 times. $6.44 (100). 

Sanyo Energy Corp, 1201 Sanyo 
Ave, San Diego, CA 92073. Phone 
(619) 690-6620. FAX 619-690-2122. 
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POWER SUPPLIES 


PD Series open-frame switching 
power supplies feature a 75% effi- 
ciency and two jumper-selectable 
inputs ranging from 100 to 120 and 
200 to 240V ac. The two outputs 
are suited to most commercial 
plasma displays: 200V de at 10 to 
150 mA and 5V de at 60 mA. The 
200V output has 0.7% line regula- 
tion, 2.5% load regulation, and 0.8% 
temperature drift. Respective fig- 
ures for the 5V output are 0.2%, 
1%, and 1.4%. Ripple and noise for 
both outputs are 1% max, and oper- 
ating range (without forced cooling) 
spans 0 to 50°C. The supplies con- 
form to UL,CSA, and TUV safety 
requirements and are designed to 
meet FCC and VDE Class B RFI 
rules. The supplies are housed on 
a 3.75 X 5.125 in. board. $96 (OEM 
qty). 

Panasonic Industrial Co, 2 
Panasonic Way, Secaucus, NJ 
07094. Phone (201) 348-7000. 
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“IF-THEN-ELSE. Programmable 
/- - Sequencers for advanced state 


machine design. From Signetics— 
meen , SY who else! 


Clak! At last, advanced state machine design is easy. Sig- 


netics Programmable Logic Sequencers (PLSs), includ- 
ing the new 50MHz 


PLUS405, have a 
unique architecture 
that employs buried 
registers to store 
intermediate values. 
The result—greater 
silicon and pin utili- 


zation with increased Advanced state machine designs become 
system functionality. easy with Signetics sequencers. 


Clak! IF-THEN-ELSE functionality. Signetics unique 
architecture makes complex IF-THEN-ELSE states pos- 
sible. Connecting any AND term to any OR term (prod- 
uct term sharing) eliminates redundant state transition 


terms. And JK or SR type registers optimize the logic 
used in generating state transitions. 


In addition, all our PLDs are supported by ABEL, 
CUPL or our powerful AMAZE software with auto test 
vector generation to make your job easier. 


Clak! We’ve got the guts! That’s right, we have those 
essential PLDs you need to improve total system 
performance. PAL’-type devices, Programmable 
Macro Logic, Logic Arrays and our high-speed PLSs 


with buried registers that make advanced state 
machine design easier. 


Make your state machines state-of-the-art! Call 
Signetics at (800) 227-1817, ext. 987D for a PLD Data Man- 


ual. For surface mount and military product availability, 
contact your local Signetics sales office. 


One standard. () defects. 


signetics 


a division of North American Philips Corporation 


PHILIPS 


PHILIPS 


PAL is a trademark of AMD/MMI. ©Copyright 1988 North American Philips Corporation 
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DC/DC CONVERTER 


The NM0105 pc-board mountable, 
de/de converter generates a 5V out- 
put from a 1.2 to 1.5V input volt- 
age. Because it allows you to power 
electronic circuitry from a single- 
cell battery, the device is suitable 
for use in hand-held, battery-pow- 
ered equipment. The converter pro- 
vides an unregulated output, and 
delivers an output power as high 
as 200 mW. It operates over a tem- 
perature range of 0 to 70 °C. An 
extended-temperature-range ver- 
sion is under development. The 
NM0105 is packaged in a 7-pin DIP 


with dimensions of 20.3 x 10.2 x 7.1 
mm (0.8 x 0.4 x 0.28 in.). Around £6 
(100). 

Newport Components Ltd, Tan- 
ners Dr, Blakelands North, Milton 
Keynes MK14 5NA, UK. Phone 
(0908) 615232. TLX 825621. FAX 
0908-617545. 
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SWITCHMODE SUPPLY 


The SMS-1500-00-00 single-output 
switchmode power supply delivers 
5V at currents as high as 300A. To 


POW ERLINE—A FULL LINE OF SWITCHING 
POWER SUPPLIES FROM 30-1500 WATTS 


PX Series 


e Low Cost 40-150 Watt 
e |-—4 Outputs 


N Series 


e UL, CSA, IEC, BSI, VDE 
e FCC Approved 
e 55-350 Watts, 1-5 Outputs 


S, SM, C, M Series 


e 3U HIGH Eurorack Mounting 
e 11 Inputs DC & AC 
e 13 STD Outputs 5-110 VDC 


F/ER Series 


e 200-550 Watt ¢ 1-5 Outputs 
e 24 and 48 VDC Inputs 
e 110/220 VAC Inputs 


LOW COST 
CUSTOMS W/ELCOMED 


/!/ POWERLINE 


10 Cochituate Street 
Natick, MA 01760 
TEL: (508) 655-7987 
FAX: (508) 655-7984 
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achieve greater output power or 
fail-safe operation, the vendor can 
fit the power supply with active 
current-sharing circuitry that al- 


‘lows you to parallel as many as five 


units. The output is fully floating, 
and you can adjust it from 4.5 to 
5.5V by means of an internal poten- 
tiometer. Load regulation is >0.4% 
for a load change from 300 to 
1500W, and line regulation is 
<0.2% for a change in input voltage 
from 195 to 265V. 

The supply also features an elec- 
tronic power-factor correction sys- 
tem that virtually eliminates 
qaudrature current components 
from being drawn from the line in- 
put. The output has overcurrent 
and overvoltage protection, and 
flag outputs indicate fully opera- 
tional and power-fail conditions. 
The power supply features operat- 
ing-temperature protection and a 
remote shutdown facility. The unit 
meets IEC, VDE, CAS, UL and 
BS safety requirements and inter- 
national EMC requirements. 
Around $1400. 

Weir Electronics Ltd, Durban 
Rd, Bognor Regis, Sussex PO22 
9RW, UK. Phone (0243) 865991. 
TLX 86543. FAX 0243-868613. 

Circle No 722 

Weir Inc, 418 3rd Street, Anna- 
polis, MD 21403. Phone (301) 268- 
0122. FAX 301-268-7909. 
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EVALUATION BOARDS 


The IP-2361 and IP-2362 evaluation 
boards allow you to evaluate the 
performance of single-, dual-, or tri- 
ple-output [P-series power sup- 
plies. They accept as many as three 
of the vendor’s [P-series de/de con- 
verters or power-booster modules. 
Configured as a single-output 5V 
power supply, the board can deliver 
a current as high as 90A. Other sin- 
gle-, dual-, or triple-output configu- 
rations can deliver a total output 
power as high as 600W. 


To assist accurate parametric 
Text continued on pg 248 
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Complete your design within hours 
with Signetics Programmable 
Macro Logic “instant” gate arrays. 


Click! A programmable “instant” gate array. The 


(PML) products, 

provides up to 

1300 equivalent Third generation 
gates—a complete single NAND array 
solution in a 52-pin WAND 
PLCC package. paths. 
And its wide NAND 
input capability 


makes it ideal for high-speed address decoding and bus 
interface applications. 


It’s also the easiest way to reduce your NRE costs, in- 
ventory problems and quality concerns. It’s easy to use 
because it’s supported by our powerful AMAZE software 
which gives you a complete system in an instant. 


Click! AND/OR design constraints vanish in an 
instant. Signetics folded NAND array architecture 
provides 100% interconnectibility to eliminate routing 
restrictions. And 100% gate selectability to build flip- 
flops, multiplexers and decoders resulting in total 
silicon utilization. 


Click! We've got the guts! That’s right, we have those 
essential PLDs you need to improve total system perfor- 
mance. PAL®-type devices, Programmable Logic Arrays 
and Logic Sequencers plus our new PML products such as 
the PLHS501, that simplify complex design problems by 
eliminating interconnect restrictions. 


Conquer complexity—instantly! Call Signetics at (800) 
227-1817, ext. 988D, for a PML Design and Applications 
Manual. For military product availability, contact your 
local Signetics sales office. 


One standard. () defects. 


signetics 


a division of North American Philips Corporation 


PHILIPS 


PAL is a trademark of AMD/MMI. ©Copyright 1988 North American Philips Corporation 
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PLHS501, the first of our Programmable Macro Logic 


Now You Can Make 
Important Component Selection Decisions 


Faster and Easier 


than You Ever Imagined! 


INTRODUCING CAHNERS 
CAPS, AN ALL-NEW 
PRODUCTIVITY-BOOSTING 
ENGINEERING TOOL THAT 
AUTOMATES, ACCELERATES, 
AND OPTIMIZES THE 
SELECTION OF INTEGRATED 
CIRCUITS AND 
SEMICONDUCTORS. 


Imagine having up-to-date information on 
more than 400,000 devices from over 250 
manufacturers worldwide at your fingertips. 


Think about instantly accessing crisp, clear, 
unabridged images of manufacturers’ 
datasheets, with the same text, tables, and 
graphics found in the printed versions. 


Consider applying the power of menu- 


driven parametric searches that can identify 
ICs which conform to your specifications. 


This is CAPS. It’s new. It’s different. And it 
gives you the information you need to make 
critical component selection decisions. 


Available on a subscription basis so it’s always 


up to date, CAPS comes complete with all 
the hardware and software you need to 
install CAPS on your personal computer. 


CIRCLE NO 130 


Learn more about how CAPS can take the 
drudgery out of your component selection 
process. Call or write: 


C AHN. ees 


Computer Aided 
Product Selection 


Cahners Technical Information Service 
275 Washington Street 

Newton, Massachusetts 02158-1630 
Telephone: 617-964-3030 

Telex: 940573 

Facsimile: 617-964-5490 

Toll Free: 1-800-245-6696 
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The Sine of a Good Generator 


uri 


@ typically 0,0006% (—105dB) distortion in the audio range 

@ +0,1192mHz frequency accuracy throughout the 0,2Hz 
to 200kHz range 

@ precision attenuator with +0,026dB (+0,3%) accuracy 
across the entire 100uV to 5V range 

@ very fast response time for all functions via IEEE-488 interface 


Briel & Kjzer = 


i Inc. — Forest Street - Marlborough, MA 01752 USA - Telephone 617/481-7000 


Generator Fype 1049 


Brdel & Kjaer Instr 
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International 


Power 
Supplies 


UL File No. E104173 
CSA Certification No. LR81336 
TUV License No. R88104-6 


¢ World-wide AC input capability 
100/120/220/230/240 VAC, 
47-63 Hz. 


e World-wide safety standards. 
e Single, dual, and triple outputs. 


e Tight regulation: 0.05% line 
& load. 


¢ Built-in OVP on 5V output: 
Optional OVP for 12V, 15V, 24V 
outputs. 


e Overload protection with 
automatic recovery. 


e Remote sense on main outputs. 
¢ 100% burn-in 
e Two year warranty. 


If you have a custom 

design, call us. Also ask 

us about our DC-DC and 
switcher lines. 

For further information, contact: 


ELECTRONICS 


CORP. 
2380 Qume Drive, Suite A 
San Jose, CA 95131 
(408) 434-0877 
Fax # (408) 434-0539 
Telex 279366 
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testing of the power supply, the 
board has oscilloscope jacks that are 
connected to appropriate points in 
the circuit. Provisions let you access 
the gating and output-voltage trim- 
ming connections provided on each 
module. To minimize noise gener- 
ated from the supply, you can plug 
in the vendor’s phasor modules, 
which maintain a constant phase an- 
gle between the switching cycles of 
each converter. The IP-2361 evalu- 
ation board accepts converter mod- 
ules with input voltages of 100 to 
400V de, and the [P-2362 board ac- 
cepts converters that require input 
voltages of =100V de. Around £115 
(Irish). 

InPower Europe Ltd, Ballysi- 
mon Rd, Limerick, Ireland. Phone 
061-49677. TLX 70322. 
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DC/DC CONVERTERS 


The Power-Industries Series pc- 
board mountable, de/de converters 
feature output power ratings of 0.3 
to 6W. The converters are available 
in single- or dual-output versions 
with output voltages of 5, 9, 12, or 
15V. They are available with nomi- 
nal input voltage ratings of 5, 12, 
24, or 48V. In total, the series com- 
prises over 100 regulated and un- 
regulated de/de converters as well 
as special models for use with LAN 
transceivers. All the units have 
short-circuit protection and I/O iso- 
lation of 500 to 2500V de. Their 
switching frequency ranges from 80 
to 120 kHz. 

The converters are housed in 16- 
or 24-pin DIPs, or in 31 x 31 X< 10- or 
51x51x10-mm packages. The 


package material is self-extinguish- 
ing and the potting compound is ap- 
proved for aeronautical applica- 
tions. Version with 5V input, +12V 
output, and 0.7W output power, 
$14.50 (100). 

Ericsson Components’ AB, 
Power Products Division, S-164 81 
Kista-Stockholm, Sweden. Phone 
(08) 757-5000. TLX 10948. FAX 08- 
757-4884. 

Circle No 725 

Ericsson Components Inc, Box 
853904, Richardson, TX 75085. 
Phone (214) 480-8300. TLX 735389. 
FAX 214-680-1059. 

Circle No 726 
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DC/DC CONVERTERS 


Large Input Range (LIR) Series 
encapsulated de/de converters toler- 
ate more than +25% changes in in- 
put voltage without performance 
degradation. Three input-voltage 
ranges are available: 18V to 36V 
(24V nominal), 36V to 72V (48V/ 
60V nominal), or 72V to 144V (110V 
nominal). The supplies, which meas- 
ure 76.2 X 76.2 X17 mm (8 X38 x 0.67 
in.), are available with total output 
power ratings of 40 or 50W and with 
either single, dual, or triple outputs 
at 5, 12, 15 or 24V. All the outputs 
are fully regulated and have short- 
circuit protection. Additionally, 
they are guaranteed to start up un- 
der full-load conditions. The con- 
verters can operate at ambient tem- 
peratures as high as 65 °C without 
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PERFORMANCE 

Bold claims are made by battery manufacturers old 
and new claiming one “breakthrough” or another. The 
fact is, only time will tell the true quality of a product. 
POWER-SONIC has been building sealed rechargeable 
batteries for over 20 years and its state-of-the-art 
design and unmatched track record for dependable 
performance have earned it the confidence of engineers 
and buyers the world over. 


VALUE 

POWER-SONIC batteries may not always be the lowest 
priced on the market, but you get what you paid for — 
trouble-free service for years, enhancing the reputation 
of your product or installation. Success is measured 
by the bottom line, not short-sighted savings gained at 
the expense of high quality components. 


POWER 
LLL, 


[/, 


4 REASONS TO CHOOSE 


POWER-SONIC BATTERIES 


RELIABILITY 

You can rely on POWER-SONIC sealed rechargeable 
lead-acid and nickel-cadmium batteries in the toughest 
environment — be it extended power outages, high or 
low ambient temperatures, months of storage, or years 
of service. POWER-SONIC batteries are designed to 
power your equipment when needed. You can depend 
on it and so can your customer. 


AVAILABILITY 

A full line of standard sizes is available along with 
a few unique but well conceived special designs. This 
extensive array of models, recognized by U.L’s 
component program, puts design and sourcing flexi- 
bility at your fingertips. Fully stocked warehouses 
allow off-the-shelf shipments and guarantee on-time 
deliveries. 


a aaa 


VELL ha Lhe 


POWER-SONIC CORPORATION 


PO. Box 5242, 3106 Spring Street, Redwood City, CA 94063 USA 
Phone: (415) 364-5001 + FAX: (415) 366-3662 
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derating. They are available with DC/DC CONVERTER a +15V output. The 2x2x0.4-in. 
solder-pin, screw-fit, or push-fit The PWR1546A de/de converter unit includes I/O filtering and 6- 
connectors. 40W version, around features an output noise of <1 mV sided shielding, which further re- 
£73 to £81; 50W version around £80  p-p(0.6mV typ) overadeto10 MHz _ duces noise from radiating into the 
to £90 (100). bandwidth. You don’t need any ex-_ surrounding circuitry. 

Brandner Vertriebs GmbH, ternal parts to obtain this perform- The converter employs linear cir- 
Siemensstrasse 26, 8755 Alzenau, ance. The converter is designed to cuitry to fully regulate each output 
West Germany. Phone (06023) power sensitive analog circuits such and features a 750V de continuous 
330105. TLX 4188593. FAX 06023- as data converters and high-gain input-to-output isolation rating. 
4609. amplifiers. It has a5W output capa- Stress ratios are small enough to 

Circle No 727 _ bility and transforms a 5V input to yield an 890,000 hour MTBF at 
25°C. $33 (OEM aty). 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 
746-1111. TLX 666491. TWX 910- 
952-1111. 
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Custom Linear 


Power in less 


than 10 days and 
it’s UL recognized. 


You give us the specs... and 


we deliver the power you AC POWER SOURCES 


want... fast! The PCR programmable ac power 
sources allow you to conduct input 
power tests by simulating ac input 
power conditions. The sources can 
simulate power interruptions, 
power outages and voltage spikes. 
Thirty-three standard mechanical configurations and 20,000 Four standard models range from 
pre-assembled regulator combinations mean low prices and 500 VA to 4000 VA and can be com- 


delivery in as little as 10 working days. bined for a total of 60 kVA. You 
he 2 can digitally control the output fre- 


Whether you only need a few watts or hundreds of watts... our 
linear power supplies deliver the performance to get your system 
up and running fast and the reliability to keep it there. 


And because all our power supplies are built with pre- UL quency over a range of 5 to 500 Hz. 
recognition, you don't have to worry about our power supplies The output sine wave is digitally 
holding up your system UL approval. synthesized for minimum distortion 


and can be programmed by an ex- 
ternal signal source. The output is 
fully isolated from the input line 
power but may be synchronized to 
the ac line frequency. Output volt- 


ages range from 1 to 280V ac. 
Xentek ] The programmable memory lets 
you select voltage and frequency 
The Heart of Your System settings vin (he gee we 
760 Shadowridge Drive Vista, CA 92083 @ (619) 727-0940 @ TWX: 910-322-1155 @ FAX: (619) 727-8926 switches. An optional IEEE -~488 I/ 
XENT EK — the ie tee nC aae Linear, ae Linear, Custom and Standard een Extreme O card or fs KIK RCO1-PCR remote 
Isolation Transformers, Line Conditioners and Custom Military Power Conversion Equipment. control unit allows you to control 


Get the full story on worry free linear power from Xentek. Call or 
write today for our free information package. 
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Digital Audio Filters. 


PBA 3167/3 


Ericsson, world leaders in communications 
technology, also offer an excellent selection of 
hybrid, low-pass, active filters, specially 
designed for Digital Audio applications. 

Why hybrid? 

Because circuits made up of discrete devices 
need very high precision R and C components. 
Laser-trimmed hybrid circuits offer better 
performance, in less space, for much less cost. 


PBA 3167/3. 

20kHz low-pass filter with built-in delay 
equalization. Designed for systems with 
48/50kHz sampling. Group delay variation is 
typically less than +5Us up to 18.5kHz; ripple 
better than +0.1dB; all in compact low-profile 
DIP package. 


PBA 3179/3. 

15kHz filter similar to PBA 3167/3; ideal for 
FM radio, TV sound and systems with 32kHz 
sampling. 


PBA 3265. 

Straight 20kHz filter, in ultra-compact SIL 
package; offering typical distortion 0.004% and 
pass band ripple +0.05dB. 
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PBA 3266. 

Delay equalizer designed to match PBA 3265, 
giving group delay variation less than +30uUs 
plus built-in optional sinx/x compensation. 


Satellite TV or Compact Disc; Digital Tape 
Deck or Echo/Reverb Unit; electronic audio 
designers are invited to share Ericsson's 
experience. 


A full custom design facility is also available. 


We’re in the lead 


ERICSSON 2 


Ericsson Components AB 

S-164 81 Kista—Stockholm, Sweden 
Telephone +46 8 757 5000 
Telefax +46 8 752 6034 


Formerly known as RIFA 
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the settings externally. Three 
front-panel LEDs display voltage, 
frequency and current settings. 
$4545 to $18,950. 

Kikusui International Corp, 
19601 Mariner Ave, Torrance, CA 
90503. Phone (213) 371-4662. 
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DC/DC CONVERTERS 


The 25/30W Telcom-Pac Series con- 
verters feature an extra-wide input 
range of 20 to 72V de. The pc-board 
mountable, low-profile converters 
are available in 5, 12, and 15V out- 
puts at 5, 2’4, and 2 A, respectively. 
They maintain line and load regula- 
tion of 25 mV and have <50 mV p-p 
output noise and ripple. The switch- 
ing frequency is 85 kHz, and effi- 
ciency exceeds 80%. 

The 2.56 x 3.44 x 0.825-in. units 
feature 6-sided shielding, I/O isola- 
tion of 500V dc, an input 7m filter 
to minimize reflected input ripple, 


and short-circuit and overvoltage 
protection. Capabilities include re- 
mote shutdown, external trim ad- 
justment, and remote sensing. $95 
(OEM qty). Delivery, 8 to 10 weeks. 
Reliability Inc, Box 218370, 
Houston, TX 77218. Phone (713) 

492-0550. TLX 4620383. 
Circle No 730 


LITHIUM BATTERIES 


The Molicel 06A600 and 06B800 
models are high-energy, recharge- 
able lithium cells. At 21°C, their 
charge retention is 90% after one 


year and 50% after eight years (pro- 
jected). 

‘AA’ size cells are available in two 
design types. The A-type cell has 
a 600 mAhr capacity with a 400- 
cycle long life. The B-type cell has 
an 800 mAhr capacity with a 200- 
cycle reduced life. The output volt- 
ages for the A and B types are 2.2 
to 1.8V and 2.3 to 1.8V, respec- 
tively. The de cell impedance for 
both types is 220 mQ. typ. Both cells 
are UL recognized. $3 to $4 
(10,000). 

Moli Energy Limited, 3958 Myr- 
tle St, Burnaby, BC, Canada V5C 
4G2. Phone (604) 437-6927. TLX 
04356708. 
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SO, IT’S POWER YOU WANT? 


5VDC at 
400 Amps 


5 VDC at 
800 Amps 


°5VDC at 120 Amps 
e12VDC at 25 Amps 
°12\VVDC at 5Amps 
°24V/DC at 3 Amps 
°5VDC at 5 Amps 


*RELIABLE 

e50°C POWER RATINGS 
*PARALLELING 

*UP TO 4000 WATTS 

eHIGH EFFICIENCY 

eALL SAFETY APPROVALS 
eMULTIPLE OUTPUTS 
*PROVEN PRODUCTS 
*VERSATILITY 


Calor write for our 7reé Catalog - 


SWITCHING 
POWER INC 


3601 VETERANS HIGHWAY, RONKONKOMA, NY 11779 
PHONE: 1-800-456-8118 FAX: 516-981-7266 
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DESIGNING POWER SUPPLIES 
_ FROM YOUR POINT OF VIEW 
HAS GIVEN 
COMPUTER PRODUCTS 
ONE OF OUR OWN... 


At Computer Products, we are committed to 
understanding the needs of our customers. No other 
power supply company is so sensitive to the issues 

__ that are central to you. And no other power supply 
- company Is So responsive to those issues. Computer 
Products. Your partner in power. 


© Computer Products Incorporated, 1988 ~ 


FROM THE TOP 


THE GLOBAL RESOURCE You NEED. 


Over 1900 people throughout North America, 
Europe and Asia. $100 million in power supply sales. 
And 187 distributor locations worldwide—the —_ 
distributor network of — supply a ucts in 
the world. 

It means one-stop shonpiee It means a 
scheduled delivery anywhere, anytime. And it means - 
a resource you can depend on from Minneapolis — 
to Munich. 


THE STANDARD AND CUSTOM 
PRODUCTS YOU WANT. — 


A major benefit of Computer Products is that we. 
are the source for the industrys widest selection = 
power supply products. 

Open frame linears, open trame switchers, encap- 
sulated power modules, cased switchers, high-power 
switchers, and DC/DC converters. Including a wide 
selection of Mil-Spec switching power supplies and ~ 
DC/DC converters. 2400 standard models to choose 
from—plus modified standard or custom versions. 
which are derived from our proven designs... 
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QUALITY AND RELIABIL 
_ YOU CAN TRUST. — 


its part of our total com pany ae to being 
aworld class manufacturer. We believe — 
in never-ending improvement in the — 
quality of our products and processes. 
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WEST ’89 


Conference: March 6-9, 1989 
Exhibition: March 7-9, 1989 
Anaheim, California 


Competition is tough. To stay on top, 
you've got to be serious about design for 
manufacturability. NEPCON West ‘89 has 
the technology, the people, and the solu- 
tions to help you meet the challenge. 

e Find design solutions at the premiere 
of EPCAD Center—the Electronic Packag- 
ing Computer Aided Design Center, featur- 
ing suppliers of automated design tools to 
make your job easier. EPCAD is a first at 
NEPCON West. 

e See 275,000 square feet of exhibits 
featuring equipment, tools, materials, 


EDN December 8, 1988 


- ALIDAND Mal TO. 


| CLIP AND MAIL TO: | 
NEPCON West ’89 Registration 


| Cahners Exposition Group 
| 1350 E. Touhy Ave. PO. Box 5060 
| Des Plaines, IL 60017-5060 


PLEASE SEND ME PRE-REGISTRATION 
| MATERIALS FOR NEPCON WEST '89. 
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LJ My company is interested in exhibit- 
ing at future NEPCON events. 
Call me at 
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components and technologies for circuit 
and systems design, packaging, board 
fabrication, assembly, and test. 

e Discover your industry's most com- 
plete SMT resource, with 40 percent of 
NEPCON exhibitors showing products for 
surface mouni technology. 

e Sign up for the expanded Conference 
Program with over 300 distinguished speak- 
ers leading complete tracks on Design, 
Packaging, Printed Circuit Board Fabrication, 
Assembly, Test, and Management. 

When you're serious about keeping up 
with new technology and applications in 
circuit design and packaging, go directly 
to NEPCON West ‘89. 

Use the coupon to request pre- 
registration materials that entitle you to 
free admission to the exhibits, including 
the EPCAD Center. 
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OMPUTER-AIDED 


J D Mosley, 
Regional Editor 


facilitate creation of 
technical documents 


echnical-publishing capability was 
once an exclusive option for high- 
end CAE workstations. Today, 
however, thanks to the growing 
popularity and decreasing price of 
laser-printing technology, engi- 
neers can produce sophisticated 
documentation and presentation 
graphics from data sourced directly 
from mid- to low-end PC-based 
CAE drawings. The diverse assort- 
ment of available software means 
that you can compile a technical- 
publishing system tailored to your 
particular CAE application. In- 
deed, deciding when to stop adding 
software features may be your most 
difficult task. 

All of the documentation and 
presentation software packages 
that you'll read about in this article 
are capable of accessing Autodesk’s 
AutoCAD files. AutoCAD was cho- 
sen as the standard by which to 
measure compatibility in order to 
simplify the process of assessing the 


software and its usefulness. 

At the low-end of technical pub- 
lishing is the generation of pages 
of text (from a printer) containing 
references to pages of graphics 
(from a plotter). Although there 
once was a time when letter-quality 
printing was the best computer 
hard copy available, most of the 
popular word-processor programs 
available today offer laser-printer 
support. The typeset appearance of 
a laser printer’s output allows an 
engineer on a tight budget to pro- 
duce a basic document that looks 
more sophisticated than typewrit- 
ten text. 

The MASS-11 Word Processor 
from Microsystems Engineering 
Corp, for example, costs $395 and 
accurately displays and generates 
technical characters—Greek let- 
ters, for instance. The MASS-11 
program lets you specify page 
widths as wide as 250 characters, 
and it can format text into multiple 


EDN December 8, 1988 


he current assortment of 
PC-based desktop-publishing tools has 
produced a fascinating array of products 
that can help engineers generate typeset- 
quality documentation and produce 
multimedia presentations. Learning 
curves do vary, however, and many of 
these tools are best suited to technical 
editors and graphic artists. 
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A screen shot of what is possible with a document-publishing 
program (Lotus Development Corp) 
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columns. A similar program, the $249 pcTEX from 
Personal TEX, provides typeset-quality mathematical 
and engineering symbols and includes output drivers 
for dot-matrix, HP Laserjet, and Postscript laser print- 
ers. A third program, ChiWriter from Horstmann Soft- 
ware Design, includes a spelling checker and has the 
ability to depict chemical structures. The basic 
ChiWriter program costs $99.95; keyboard and printer 
modules, a mail-merge facility, an index generator, and 
chemistry support are packaged as separate modules 
ranging in price from $19.95 to $149.95. 

To include engineering or scientific graphs as part 
of your document, you may want to try Binary Engi- 
neering’s Tech*Graph*Pad (Fig 1), a $395 program 
that produces X-Y, semilog, log/log, and polar plots 
from spreadsheet or ASCII data files for output to 
various printers and plotters. Alternatively, you can 
save the plots to disk as .PIC files for use with a 
desktop-publishing program. 


Word publishing arrives 


Laser printers today are also capable of printing 
graphics interspersed throughout the text. Tradition- 
ally, word-processor programs could not easily gener- 
ate such a mix of text and graphics, but a new genre 
of programs that combines word processing and simple 
desktop-publishing functions allows you to use a single 
output device to produce technical documentation. 

These word-publishing programs are typically avail- 
able as the most current versions of the same word- 
processing programs with which you are probably al- 
ready familiar. By upgrading to a word-publishing ver- 
sion of your present word-processing software, you can 
reduce your learning curve and speed the completion 
of your document. These packages usually allow you 
to import the word-processing texts you previously 
produced, and they interpret the embedded printer 
commands to produce basic word-publishing docu- 
ments. You then only have to fine tune the font defini- 
tions for headlines, captions, references, and other par- 
ticulars. 

The latest revisions of Wordperfect ($495), Micro- 
soft’s Word ($450), and Micropro’s two versions of 
Wordstar ($495) all provide desktop-publishing fea- 
tures like laser font control, snaking of column copy, 
multiple columns, full-page monitor support, and para- 
graph linking. With the exception of Wordstar 2000, 
you can also use any of these programs as front-end 
text processors for dedicated desktop-publishing pro- 
grams such as Xerox’s Ventura Publisher and Aldus’s 
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Fig 1—To produce typeset-quality engineering plots, you can use 
Binary Engineering’s Tech*Graph* Pad program to import spread- 
sheet and ASCII data files and convert them into printable plots. 


Pagemaker. High-end desktop-publishing programs 
don’t have full-featured word-processing capabilities, 
only simple editing capabilities. Even though the word- 
publishing programs’ graphics capabilities are typically 
limited to simple line drawings, you can use 
AutoCAD’s drawing interchange file format (DFX) to 
produce ASCII files that you can then import into 
your word-publishing document. 


Benefits of document processing vary 


A number of other programs—dubbed by their 
manufacturers document-composition or document- 
processing systems—are also vying for the attention 
of technical publishers. These programs vary in useful- 
ness and sophistication, but they do provide greater 
control of page composition than word processors can 
offer. They also incorporate standard word-processing 
capabilities—again something that the high-end desk- 
top-publishing programs like Ventura and Pagemaker 
lack. 

At the low-end of the document-processing category 
are products such as Lattice’s $375 Highstyle and Ash- 
ton-Tate’s $295 Byline. Highstyle is actually an assort- 
ment of individual programs linked via the Highstyle 
Access System menu. You can even use the package’s 
word processor, page previewer, icon editor, snapshot 
utility, and print formatter as independent utilities. 
As a result, you can incorporate your present word- 
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processing program into the Highstyle system by pro- 
viding the Access System with your word processor’s 
directory path. However, Highstyle limits your hard- 
copy options to the Panasonic Laser Partner, PCL 
Level-4-compatible laser printers, and three types of 
Hewlett-Packard Laserjet printers. 

Highstyle’s Access System is menu driven, with one 
notable exception: To use the snapshot utility, you 
must install it from DOS each time you boot your com- 
puter because snapshot resides in RAM. Instead of 
permitting you to import CAE graphics directly into 
your document, Highstyle requires that you do a 


screen dump of an on-screen CAE graphic into the 
snapshot utility’s buffer, and then save the buffer to 
disk as a file with a .PIC extension. You can use the 
Highstyle picture command to insert the screen image 
into your document, and then crop it and scale it. You 
have the option of clearing the snapshot buffer and 
removing the utility from memory when you aren’t 
using it. 

The word processor—Highstyle Edit—includes a 
spelling checker. However, the program imposes re- 
quirements that you won’t find with standard word 
processors: You must leave a blank line after every 


Enhance your AutoCAD technical documents — 


[ Once | an engineer decides to enter 
~ the technical-publishing domain — 
| and begins to accumulate soft- 


: ware packages, the next step is a 
to decide what other peripherals 
- and utilitarian features might be 


advantageous. 
One of the first peripherals a 


- professional desktop publisher i in- 


vests in is a good-size, high- 


- resolution monitor. And if you do 


a large amount of technical pub- 
= me ca for electronics ae 
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tions, that will have to be a large 
: colon monitor. Princeton Graphic 
Systems (Princeton, NJ) sellsa 


$1375 color monitor, the 16-in. 


Ultra 16, which offers 1024 x 768- 
pixel resolution. Moniterm (Min- 
_ netonka, MN) has developeda _ 
- $2395 monochrome version of 


AutoCAD Release 9 for its Vi- 


king 19-in. and 24-in. monitors. 


For those engineers who have 


been disappointed with the reso- 
_ lution of their scanned CAD 


eae ee Se 


: Fig A—You don’t even need AutoCAD to display ¢ an AutoCAD .DWG drawing if you 
use  Cyco International's | onan ies 


| drawings transmitted via facsim- | 


— ile/modem package may be worth > 

_ the $1995 price tag. The software | ; 

that comes with this PC expan- _ 
sion card divides your AutoCAD 
drawing into 8’4-in. strips with 
alignment markers, which lets - 


_____ ble to browse through and man- 
age AutoCAD files even without _ 
AutoCAD (Fig A). Cyco Interna- — 
_ tional’s (Atlanta, GA) Automan- — 
ager lets you zoom and pan 
— AutoCAD’s 
even lets you peel through suc- 
cessive layers in a drawing. Abo 
_ ternatively, you can use the $199 _ 
- program from within AutoCAD 


ile machines, the Gammalink - 
(Palo Alto, CA) CAD-Fax feositic 


the recipient accurately piece to- 


| gether the resulting ee 
- size drawing. 


You'll also find that it is possi- . 


.DWG files, and it. 


to look at other drawings without 
exiting from the one you are in 
the process of creating. Another 
Cyco program, the $149 Auto- 
save, lets you reconstruct 


- AutoCAD drawings that have 


been corrupted by disk crashes _ 
or power failures or that have 
been (gasp!) accidentally deleted. 
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lishing, programs 


are typically ava 
versions of the s: 
programs with w 
already familiar. 


paragraph; you must type two spaces after each sen- 
tence; you can’t start a line with a period; and you 
must precede certain characters (backslash, under- 
score, and braces) with a backslash if you want them 
printed in your document. Highstyle ignores spaces 
found at the beginning of a line, but you can insert 
hard spaces by using the underscore character. You 
create multiple columns, boxes, and tables with simple 
dot commands. To preview your document, you must 
first format it to disk. The preview version uses your 
standard CRT’s fonts so that the spacing will be accu- 
rately depicted, but the result is not a WYSIWYG 
display. 

Highstyle’s Icon Editor, a tool for creating picto- 
grams, is a nice touch. Icon size is limited to 254 x 254 
dots. Highstyle also generates bar codes. Other stan- 
dard desktop-publishing features let your computer 
automatically control the following: page formatting; 
numbering for pages, chapters, sections, and headings; 
multilevel headers and footers for consecutive or odd- 
and-even pages; multilevel bulleted or numbered lists; 
widow and orphan elimination; kerning and leading 
options; and line spacing. 


If you need more flexibility 

In contrast to Highstyle’s restricted hard-copy op- 
tions, Byline works with several 9-pin and 24-pin dot- 
matrix printers, as well as the HP Laserjet Series and 


e most current 
l-processing 


the Apple Laserwriter and other Postscript-driven de- 
vices. The ability to work with Postscript-driven de- 
vices not only gives you flexibility for in-house print- 
ing, but it lets you produce 2540 x 2540-dpi typeset hard 
copy with a Linotype L-300 phototypesetter. It also 
lets you use some of the new high-resolution laser 
printers, like the $16,995 600 x 600-dpi Varityper from 
the company of the same name (East Hanover, NJ). 
Although Byline comes with 12 printer fonts in point 
sizes ranging from 6 to 144, the HP Laserjet printers 
are limited to the font sizes offered in the B or F 
cartridge—point sizes of 18 or less. 

The program also includes a snapshot utility called 
Camera. You have to be in DOS to access it, and only 
graphics images will “photograph.” Any attempts to 
grab a screen of text will only produce a warning beep. 
The Camera utility can save as many as 99 of these 
screen images in consecutively numbered .CAM files 
within the current disk directory. You must then use 
the DOS copy command to transfer these files to the 
Byline disk directory. Afterwards, you can import the 
images into your Byline document for positioning, crop- 
ping, and editing. 

You can import and export text files generated by 
Wordstar, Wordperfect, Xywrite, and Multimate word 
processors. Byline also imports graphics files produced 
by PC Paintbrush, Macpaint, Windows Paint, and Lo- 
tus 1-2-3 .PIC files. It is possible to produce documents 


Mac II also targets CAE-oriented publishing 


Now that AutoCAD is available 
for use on the Apple Macintosh 
II, CAD and CAE packages are 
available for “Mac-tonian Engi- 
neering” (Ref 1). Accordingly, it 
- seems appropriate to note that 
both Pagemaker and Ventura 
Publisher are also available for 
the Mac. 
If it’s group projects you're in- 
volved with, you might want to 
consider Ashton-Tate’s $395 Full 
Write Professional. Not only does 
this MAC-based program provide 
typical desktop-publishing fea- 
tures, it adds automatic high- 
lighting of revisions, posted notes 


jects. 
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for comments and reminders, 
strikeout text for marking dele- 
tions, and a document work his- | 
tory that records the original 
author, last editor, dates of crea- 
tion and alteration, the number 
of work sessions, the time in- 
vested in the document, and the 
total number of keystrokes. Full 
Write also provides integrated 
document outlining, Bezier 
curves, and bit-map scaling, and 
it automatically wraps text 
around irregularly shaped ob- 


Another package, called 
Cricket Presents (from Cricket 


Software, Malvern, PA ), permits 
output from a Mac to a variety 
of non-Postscript output devices, 
including film recorders and ink- 
jet printers. The $495 program 
also lets you send your file via 
modem to a Autographix Imaging 
Center to create 35-mm color 
slides, transparencies, and 
prints. 


Reference 

1. Blissmer, Robert H, “Mac- 
tonian Engineering,” Engineering 
Tools, May 1988, pg 36. 
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Fig 2—You can combine desktop publishing with presentation 
graphics by converting your AutoCAD drawings using Kinetic’s 
CadConvert program and importing the resulting .CGM file into 
the Kinetic Graphics System. 


with multiple columns, and you can adjust the kerning 
and leading of your output. 

A new version of Byline was slated for release last 
month. In this version, Ashton-Tate plans to provide 
the ability to directly import CAD images. The com- 
pany also promises better support for the Laserjet 
Series, but as of the time of this writing beta copies 
were not available. Other promised upgrades include 
mouse support, the ability to import Windows and 
GEM files, and the implementation of virtual memory 
for scanned images. 

A significant step beyond document processing is 
document publishing, and one product that really 
shines in this arena is Lotus Manuscript 2.0. The pro- 
gram not only combines word and document process- 
ing, but provides much greater user control than the 
document-processing packages offer. Manuscript 2.0 is 
priced at $495; upgrades for registered Manuscript 1.0 
owners cost $75, and are free for customers who pur- 
chased version 1.0 after December 1, 1987. 

The program includes the following: a 110,000-word 
spelling checker, a 220,000-synonym thesaurus, an in- 
tegrated outliner based on the Chicago Manual of 
Style, equations support (no character limit), line num- 
bering for government documents, an unlimited num- 
ber of user-defined libraries for storing formatted, boi- 
lerplate text or complex table layouts, user-definable 
hot keys and macros, context-sensitive help screens, 
and nine different formats for automatically numbering 
lists, headings, and captions. 
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Manuscript 2.0’s Autosort command lets you alpha- 
betize blocks of text within your document or table. 
You can also specify footnotes, level notes, and end 
notes. The program offers 16 text attributes, including 
strikethrough, small caps, double underscore, super- 
scripts, and subscripts. Multiple-line headers and foot- 
ers can include pictures, columns, and varied fonts. 
To simplify your introduction to the program, Manu- 
script 2.0 comes with document templates for a user’s 
manual, letter, memo, proposal, and technical specifica- 
tions. 

Additional features include column balancing for 
aligning the bottom of adjacent columns; floating 
graphics; rule-based and user-definable hyphenation; 
and the automatic importation of spreadsheet data, 
AutoCAD graphics, and bit-mapped scanner images. 
A table editor lets you manipulate columns of spread- 
sheet data. You can quickly preview blocks of text or 
graphics from within the text editor, or preview the 
entire formatted document with a variety of display 
options. The program generates tables of contents, ta- 
bles of tables, and tables of figures. For group revi- 
sions, Manuscript 2.0 provides a Comment Facility for 
initialed notations and a Document Compare feature 
that either places change bars in the margins of a 
document screen or changes the text attributes. You 
can also temporarily exit to DOS and return to the 
exact spot you were editing in your document. 

Manuscript 2.0 even lets you mix portrait and land- 
scape print orientations within the same document—a 
feat that even dedicated desktop-publishing programs 
like Ventura Publisher can’t accomplish. You can or- 
ganize as many as 18 files for batch printing. The pack- 
age supports Postscript typesetters and the HP 
Paintjet color printer. 

Bitstream’s Fontware installation kit and the 
Bitstream Charter Roman-style text font come bundled 
with Manuscript 2.0. For $195, you can buy soft-font 
families from Bitstream (Cambridge, MA) that let you 
add typefaces to your laser printer’s repertoire—a sig- 
nificant consideration if you are using a laser printer 
that isn’t Postscript compatible or that has a limited 
assortment of hardware font cartridges. (Most Post- 
script printers come with several Adobe fonts.) How- 
ever, one family of soft fonts can occupy 1.5M bytes 
of disk space, so restrain yourself from purchasing an 
assortment of fonts if your drives are near capacity. 

Notwithstanding all these super capabilities, to 
achieve the maximum control over your document’s 
hard copy, the dedicated desktop-publishing programs 
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still reign supreme. The most popular programs in the 
PC category are Xerox’s Ventura Publisher and 
Aldus’s Pagemaker. At one time Ventura Publisher 
was the undeniable choice for producing any massive 
technical document: Pagemaker was incapable of wrap- 
ping text across multiple pages. Fortunately, Page- 
maker Version 3.0 overcomes this limitation. Never- 
theless, Pagemaker still lacks several important docu- 
mentation features: an index generator, automatic 
numbering of figures and tables, and the ability to 
control footnotes. 

Moreover, Pagemaker cannot directly import 
AutoCAD files; instead you must go into AutoCAD 
and plot your drawing to an .ADI plotter file. Page- 
maker then creates a Microsoft Windows metafile from 
the plot. However, if the resulting metafile exceeds 
64k bytes, Pagemaker cannot import the file, and you'll 
just have to plot your AutoCAD drawing on a plotter. 

Kinetic Corp sells a $99.95 program, CADConvert, 
that translates AutoCAD .DXF vector graphics files 
into Computer Graphics Metafile (CGM) format (Fig 
2). You can then directly access these files from a 
number of programs, including Pagemaker, or send 
the output to one of more than 100 different types of 


output devices. The Converted AutoCAD image re- 
tains all of its original features, including colors, hatch- 
ing patterns, and 3-D perspective. 


Package imports AutoCAD images directly 


Ventura Publisher, as opposed to Pagemaker, im- 
ports AutoCAD .SLD images directly. It also includes 
features that facilitate the creation of complex docu- 
ments, but learning to use this program can take quite 
a bit of time. Nonetheless, most commercial typeset- 
ters can easily produce phototypeset output from Ven- 
tura files, and many do not directly support output 
from Pagemaker. Several tutorial books are available 
that can help guide you through the learning process, 
and a network of Ventura user-groups offers further 
support. The program, like Pagemaker, is menu driven 
and supports a mouse. 

Xerox announced Ventura Publisher Version 2.0 at 
September’s Seybold Desktop Publishing Conference 
in Santa Clara, CA, but a beta copy was unavailable 
at the time of this writing. From the point of view of 
a technical publisher, the most important improvement 
is the optional Ventura Publisher Professional E:xten- 
sion. This package is intended to simplify the creation 
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For more information on the PC-based CAE desktop-publishing and presentation-graphics software discussed in this _ 
article, contact the following manufacturers oe circle the appropriate numbers on the Information Retricrs 


Service card, or use EDN’s Express Request service. 


Aldus Com Horstmann Software Design Corp 


411 First Ave S 
Seattle, WA 98104 
(206) 622-5500 
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_ Ashton-Tate 

20101 Hamilton Ave 

| Torrance, CA 90502 
(2138) 329-8000 
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Circle No 396 


Autodesk Inc | 
2320 Marinship Way 
Sausalito, CA 94965 
(415) 382-2344 
Circle No 397 


Binary Engineering _ 


100 Fifth Ave 
Waltham, MA 02154 
(617) 890-1812 
Circle No 398 
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Box 5039 
San Jose, CA 95150 
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Louisville, KY 40206 
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Lattice Inc 
- 2500 S Highland Ave 


Lombard, IL 60148 
(812) 916-1600 
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aoe Deseinement Corp 


55 Cambridge Parkway 
Cambridge, MA 02142 
(617) 577-8500 

FAX 617-225-1299 
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Micropro International Corp Varityper 

33 San Pablo Ave 11 Mt Pleasant Ave 
San Rafael, CA 94903 East Hanover, NJ 07936 
(800) 227-5609 (201) 887-8000 
Circle No 403 Circle No 407 
Microsoft Corp Wordperfect Corp 
Box 97017 288 W Center St 
Redmond, WA 98073 Orem, UT 84057 
(206) 882-8088 (801) 225-5000 
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Microsystems Engineering Corp Xerox Corp 


2400 W Hassell Rd, Suite 400 
Hoffman Estates, IL 60195 
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Mill Valley, CA 94941 
(415) 388-8853 
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El] Segundo, CA 90245 
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and manipulation of complex tables. It can create so- 
phisticated mathematical and scientific equations and 
provide for vertical justification throughout a docu- 
ment, and it offers a cross-referencing feature. 

Neither Ventura Publisher nor Pagemaker can pro- 
vide color separation for your technical drawings. Al- 
though programs are available that provide color sepa- 
ration for the Apple Macintosh, such capability is lack- 
ing in the IBM PC environment. Instead, both Ventura 
and Pagemaker provide “spot color’: You can define 
a line or image as being a particular color for output 
on a color printer such as the $1395 HP Paintjet. At 
present, if you really need color separation, you can 
spend $30,000 to $80,000 to buy a dedicated 80386- 
based workstation, but both Xerox and Aldus predict 
that 1989 will herald the advent of reasonably priced 
programs that provide synthetic color separation for 
80386-based PCs. 


Multimedia graphics win bids 


Bearing in mind the ever-increasing sophistication 
of graphics manipulation at the desktop level, and con- 
sidering the increasing demand for sophisticated PC 
graphics comparable to those produced with a Macin- 
tosh, you shouldn’t be surprised that desktop-publish- 
ing and multimedia-presentation-graphics capabilities 
are becoming indelibly fused. The Kinetic Graphics 
System (KGS) best illustrates this trend. The package 
combines limited desktop-publishing facilities with the 
ability to produce and organize multimedia presenta- 
tion graphics. For $995, you receive five software mod- 
ules that operate in an integrated fashion to provide 
simple word processing, layout control (akin to tradi- 
tional desktop publishing), system control (for seamless 
operation), graphics development, and art design. 
KGS-created word images cannot exceed 64 1382- 
character lines. 


Where do you stop? 

Although KGS is primarily a graphics package and 
not suitable for producing extensive textual manuals, 
you can certainly use it to produce word and graphics 
charts, slides, handouts, and figures to support your 
technical publication. Moreover, it offers one especially 
exciting feature. It lets you automatically generate 
Presenter’s Guides: either monochrome or color repli- 
cas of a slide or transparency being used in your pres- 
entation, along with an area for notations. You can 
also generate similar Audience Guides, which have 
three replicated slides and three notation areas. 
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You can output your images to any of more than 75 
printers and plotters, or you can make your own slides 
with General Parametrics’ (Berkeley, CA) Videoshow. 
If you prefer, you can also order slides, transparencies, 
Presenter’s Guides, flip charts, murals, and video con- 
versions directly from one of the five US Kinetic Pres- 
entation Centers. Prices for 48-hour processing serv- 
ices range from $1.50 for monochrome Presenter’s 
Guides to $6 for plastic-mounted 35-mm color slides. 
Twenty-four-hour processing service boosts the price 
to $2 to $9, and ASAP rush processing costs $3 to $18. 

Using CADConvert to translate your AutoCAD 
.DXF files, you can import the resulting .CGM file 
into KGS and produce sophisticated slides such as that 
of Fig 2. You can add text in any of six fonts and in 
sizes ranging from 1 to 500 points, along with text 
features such as subscripts and superscripts, single 
and double underlining, accents, highlights, and eight 
kinds of bullets. The layout module lets you merge and 
overlay images. 

Because KGS is project oriented, the images it gen- 
erates for a given project are linked and organized. 
Accordingly, KGS’s Quickshow option lets you sequen- 
tially view your entire project on your monitor. Besides 
giving you a 5-sec-per-image review of your progress, 
Quickshow also provides continuous loop operation for 
unattended use as a demonstration for trade shows or 
for customer education. 


Reference 


1. Mosley, J D, “Electronic documentation tools blend text 
and graphics for CAE,” EDN, September 3, 1987, pg 81. 
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No other calculator avail- ie Whether that be circuit 
able for the engineer today has The New HP-42S RPN analysis, beam analysis, 
more powerful vector and matrix Scientific Calculator. simultaneous equations or 
functions than the HP-42S. No other calculator for the engineer has stress and strain. 
ee a aaa matrix and vector functions. The HP-42 P ; fj 
_Engineered For The Engineer. Rice ce aiid Catentator Lanes shawn 

An impressive range of The HP-42S was designed —HP’s proud new family of quality 
integrated functions works on with the engineer in mind. With calculators. For the name of 


all data types. Forexample, the §suchfeaturesasourunique RPN the HP dealer nearest you, call 
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Feed this to your PC 
and itll think its an 
HP BASIC workstation. 


Finally there’ a way for serious technica 


computer users to get the power and features of . 

HP BASIC ona PC. The answer is HTBasic, a rea 
engineering BASIC that turns your PC into an 
HP 9000 series 200/300 BASIC workstation — 
at a fraction of the cost. 

Like HP's Rocky Mountain 
BASIC, HTBasic from 
TransEra is a state-of-the-art 
BASIC that gives you all the capa- 
bilities you need for complex 
engineering applications. Plus you get 
important advanced features you wont find 
with any other PC BASIC. Like the complete set of 
HP graphic commands. Integrated HPIB (GPIB) 
syntax for intelligent instrument control. The 
advanced I/O Path System. And built-in matrix math. 

In fact, all the optional HP binaries are built in. There’ nothing 

else to load. You even get the full screen program editing and 

debugging environment. 3 
Discover the new solution 

for cost-effective technical work- TB IC 


Stations. HTBasic from TransEra. 
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Computer-Aided E 


ngineering 


Integrated IC CAD package lets you design 
from schematic capture to verification 


The IC Design System includes pro- 
grams that take you from schematic 
capture through design verification, 
thus saving you the time and 
trouble it takes to learn several dif- 
ferent user interfaces in order to 
work through the various stages of 
IC design. You can customize any 
of the system’s programs to meet 
your needs; you can create your 
own commands, connect a string of 
commands into a single command, 
or develop complete applications 
packages. 

The layout editor, EDS III ver- 
sion 1.1, is adapted from the Calma 
GDS II IC-layout design system. It 
gives you access to GDS II libraries 
for development of handcrafted 
masks. 


Compose, a chip-assembly tool, 
accepts predefined standard cells, 
compiled cells, or handcrafted cus- 
tom blocks. Using this tool, you can 
automatically or interactively place, 
route, and optimize your chip. 

For timing simulation and criti- 
cal-path analysis, you can use a 
package called Timemill. Timemill 


Interactive design-rule checker 
highlights errors on screen 


An enhanced version of the design- 
rule checker Remedi offers interac- 
tive checking with the option of lim- 
iting the type of checking you're 
performing at any given time. It 
also includes an error locater that 
finds and highlights on screen any 
design-rule violations. The pro- 
grams run under Chipgraph, the 
company’s IC-layout system. Be- 
cause you can define your checking 
parameters, you can avoid the prob- 
lem that arises when a single viola- 
tion generates a voluminous error 
report. You can, for example, limit 
your checks to selected cells, to ge- 
ometries within a selected area, or 
to a particular level of abstraction 
in a cell hierarchy. Remedi can 
check designs based in technologies 
like CMOS, BiMOS, bipolar, and 
GaAs. 
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Interactive identification and 
highlighting of design-rule viola- 
tions with the error locater gives 
you the chance to modify or correct 
the errors as you go. Remedi can 
generate a status report, including 
the dates and times that specific 
checks were made. 

When you are ready to compare 
your schematic to your layout, Re- 


exercises every path in the design, © 
not just the paths exercised by your 
simulation vectors, and so increases 
the probability of producing a reli- 
able circuit. 

Using the program DRC/Ex- 
tract, you can perform interactive 
hierarchical-layout checking. An- 
other program, named Compare, 
verifies that the circuit imple- 
mented in the layout is the one you 
defined in the schematic. The Com- 
pare program also identifies electri- 
cally correct layouts. The IC Design 
System runs on Sun workstations 
and costs $59,000. 

Valid Logic Systems, 2820 Or- 
chard Parkway, San Jose, CA 
95134. Phone (408) 432-9400. 

Circle No 435 


medi LVS (Layout Versus Sche- 
matic) displays your layout in one 
window on your workstation and 
the corresponding area of your 
schematic in another window. If 
you point to an object in one win- 
dow, Remedi highlights the corre- 
sponding object in the other win- 
dow. Although Remedi LVS is not 
by itself a software checking tool, 
it works with Dracula II LVS from 
Cadence (San Jose, CA) and makes 
interpretations of the Dracula 
checks easier than working with the 
usual hard-copy error reports. 
Until January, the enhanced Re- 
medi is available for $14,900; there- 
after, the price will be $24,900. 
Mentor Graphics Corp, 8500 SW 
Creekside Pl, Beaverton, OR 
97005. Phone (503) 626-7000. 
Circle No 437 
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Computer-Aided E 


Foundry 


simplifies ASIC design 


Using the ASA silicon compiler, 
even systems designers can create 
ICs independent of any particular 
semiconductor process or technol- 
ogy. During the design process, you 
can also generate test patterns and 
evaluate your design for testability. 

The compiler’s hardware descrip- 
tion language allows you to describe 
both the function and structure of 
an IC design in a hierarchical form. 
As a result, you can adopt a top- 
down approach to IC design. From 
the outset, the ASA compiler gen- 
erates layout information so that as 


you use the compiler’s logic editor 
and simulator, layout-dependent ef- 
fects—for example, propagation de- 
lays—are taken into account. Dur- 
ing the layout stage, you can allow 
the compiler to perform floor-plan- 
ning and routing operations auto- 
matically or interactively. 

Version-I of the compiler includes 
a cell library of SSI and MSI logic 
functions. You can create macro 
cells from this library, or add your 
own cells to it using CIF format 
cell descriptions. The company 
plans to offer a second version that 


ngineering 


-independent silicon compiler 


will include parameterized cells for 
regular structures such as RAMs, 
ROMs, and PLAs. The ASA com- 
piler runs on DEC VAX computers 
under the VMS operating system. 
Its open-system software structure 
allows you to interface it with a va- 
riety of existing CAD tools. From 
around gld 360,000 to gid 900,000. 
Sagantec BV, Kemenade 126, 
Son, 5600 CC Eindhoven, The 
Netherlands. Phone (04990) 77117. 
TLX 59163. FAX 04990-73297. 
Circle No 438 


Low-cost PC-based software performs 


pc-board design and autorouting 


Tango-PCB and Route Series II 
software packages are powerful 
enough to design and route a 19- 
layer pe board. The packages offer 
an improved user interface that 
gives you easy access to the main 
menu, a secondary menu of fre- 
quently used commands, a zoom 
window, and undo commands. You 
ean also link specific commands to 
different keystrokes with user- 
defined macros. The packages run 
on IBM PCs and compatibles. 

At a resolution of 1 mil, Tango- 
PCB Series IT has a maximum work 
space of 32 in2. The grid system 
supports snap and visible grids, as 
well as relative grids, which let you 
manually place and route regularly 
and oddly spaced components on 
any grid you create. The software 
offers tracks that you can define 
from 1 to 255 mils; seven pad shapes 
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with dimensions from 1 to 4095 mils 


and hole diameters from 1 to 255 | 
mils; and text strings of variable. 


height and line width. The 19 layers 
you can use include top and bottom 
silk-secreen, solder-mask, and as- 
sembly layers to support double- 
sided surface-mount technology. 
Both packages support drivers 
for CGA, EGA, Vega Deluxe, 
VGA, Hercules, MCGA, and other 


graphics cards with resolutions as 
dense as 1024 x 768 pixels. 

The packages can generate hard 
copy on printers from Epson, IBM, 
Toshiba, Okidata, Star Micronics, 
and Hewlett-Packard; on plotters 
from Hewlett-Packard, Houston In- 
struments, Roland, and Calcomp; 
and on Gerber photoplotters. 

Tango-PCB Series II and Tango- 
Route Series II, when purchased 
together, cost $995 and come with 
a year of free updates. Series I own- 
ers can upgrade for $50 per product. 
Separately, the software for pc- 
board layout costs $595, and the 
routing program is available for 
$495. 

ACCEL Technologies Inc, 7358 
Trade St, San Diego, CA 92121. 
Phone (619) 695-2000. 
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| SDT Timesavers 


Introducing SDT II 


Need to print your schematic for 


OrCAD/SDT set the standard for low- 
cost PC-based schematic capture. Now 
comes SDT III to make the best even 
better. New feature enhancements and 
advanced schematic capture 
capabilities give you the power of an 
engineering workstation on your PC 


Intuitively Simple 

Pop-up menus, full English commands, 
& a logical progression of steps - - all 
designed to mirror your own intuitive 
approach to design and simplify the 
learning process. 


Yet, SDT III has the power to let you 
create and manage complex designs. 
The program's unique hierarchical 
approach lets you organize very large 
worksheets into smaller, more 
manageable parts. With over 200 
hierarchical levels, even complex gate 
array designs are possible. 


Check out the following timesavers from 
SDT Ill. They'll enhance your 
productivity while providing maximum 
flexibility for your design tasks. 


e Library of over 3700 ready-made 
parts 

Object Editor for custom-created 
parts 

Part rotation / mirroring 

More than 100 keyboard macros 
Rubberbanding of wires & buses 
User-defined text/ object sizes 


Schematic Capture & Beyond! 


The benefits of SDT II extend beyond 
schematic capture. For example, you 
can transfer the finished schematic data 
to other design programs in your system 
such as board layout and analog or 
digital simulation. SDT III provides over 
20 netlist formats, including EDIF. 


documentation or a report? Besides 
supporting all leading printers and 
plotters, SDT Il provides you with 
source code to develop your own 
printer/ plotter drivers. You can even 
customize your output with your choice 
of template dimensions, text or 
worksheet sizes. 


.. AndStill 
Affordable! 


Call today for your demo disk. 


OrCAD 


Systems Corporation 


1049 S.W. Baseline St. Suite 500 
Hillsboro, Oregon 97123 


™ 


(503) 640-9488 


Contact your local OrCAD repre- 6. NE, KS,IA, MO V | 
sentative for further information Walker Engineering, Inc. 
(913)888-0089 

1. WA, OR, MT, ID, AK 7. TX, OR AR EA 

Seltech, Inc. Abcor, Inc. 

(206) 746-7970 (713)486-9251 
2. N.CA, Reno NV 6: IME, EB Wi 

Elcor Associates Inc. Cad Design Systems, Inc. 

(408) 980-8868 (312) 882-0114 
32 Se. CA 9. —IN,OH, KY, WV, Wo ee 12. MS, AL,GA 


Electro-Cadd 
(404) 446-7523 


Advanced Digital Group 
(714) 897-0319 


Frank J. Campisano, Inc. 


(513) 574-7111 
45.° BG, AB, SK, MD 


Interworld Electronics & 
Computer Industries, Ltd. 
(604) 984-4171 


4. Las Vegas NV, UT, AZ, NM, CO 10. 
Tusar Corporation Tingen Technical Sales 
(602) 998-3688 (919) 878-4440 


5. ND,SD, MN, W. WI pn Cee ig © 14. 
Comstrand, Inc. High Tech Support 
(612)788-9234 (813) 920-7564 


TN, VA, NC, SC 13. E. PA, NJ, NY, DE, MD, DC 
Beta Lambda, Inc. 


800-282-5632 


CT, RL, MA, VT, NH, ME 16. 
DGA Associates, Inc. 
(617) 935-3001 


ON, PQ & Maritimes 
Electralert, LTD. 
(416) 475-6730 
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MENT SYSTEM. 


ntial TDR, with unprecedented — With its maximum 136 
CUIACy. acquisition channels, complete 
Nothing else letsyou § —_ programmability, extensive on- 

rk at the leading edge _ board waveform processing 

so much confidence. and unparalleled accuracy, the 
le new lektronix 11800 Series 11800 Series is the clear choice 
nakes previously difficult _ for designers and engineers 
jeasurements routine. Even if — ooh af the inl 
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Need 50 watts of power or less? 


ww 8 


e 9 e 
h 1 
oko switchers have what you need. 
here’s no need to overbuy or add NO. OF 
VAC INPUT | RATED | NO. OF | STANDARD 
Per VOLTAGE | POWER ourpurs om 


extra bulk and heat when you're 
specifying a low-wattage power eee 


supply. Toko has the output power you 
ee tee 
 15W 


need in leading-edge switchers. 
PU&PS| 85-132/ 
- 5 
PE&PT | 85-132/ | 15W | 3(PT) 
170-264 1 (PE) 
SOW | 
MW | 85-264* | 15W 
More high-tech features. | a 30W gg e one 
Because Toko is a low-power specialist, Ask about our Free Sample Evaluation 


were at the forefront of technology. “Automatic (no jumpers required) Program. For a free power supply 
For example, our new MW series offers guide and to discuss your own 
85-264 VAC universal input and very high low-power needs, contact Toko 
power densities. All Toko switchers offer America, Headquarters and 
high-switching frequencies and Midwest Branch (312) 297-0070; 
excellent EMI/RFI protection. East Coast Branch (203) 748-6874; 
Southeast Branch (205) 830-0952; 
West Coast Branch (408) 996-7575. 


[te TOKO 


: é >», TOKO AMERICA, INC. 


Mae) Your strategic partner... 
ee) forall the right reasons. 


og 


led to development of switchers that 
pack the most clean reliable power 
info your available space. 


Toko stays on the job. 

With MTBF over 200,000 hours, 105°C 
electrolytic capacitors, 100% 8-hour 
burn-in, and 20% derating of all com- 
ponents, you may never need our 
2-year guarantee. Toko dependability 
and commitment to servicing your 
needs give you the lowest cost of 
ownership in the long run. Our prices 
and no-charge options save you 


With over 250 models in the under 
50-watt category, Toko offers you the 
right switcher at a price that will also 
make the controller happy. Whether 
youte powering computer peripherals, 
portable devices or other systems where 
space is at a premium, Toko is the name 
to know. 


Low power is different. 

The design requirements for a low- 
bower compact switcher are as unique 
as your Own product needs. Toko’s 30 +, 
years of experience in magnetics 
and filtering technology have ~@ 


276 CIRCLE NO 122 


Computer-Aided Engineering, 


PLD SOFTWARE 


OrCAD/PLD allows you to store 
equations, state-machine proce- 
dures, and text describing the logic 
in a specific device next to its sym- 
bol on the schematic. If you make 
subsequent design changes to the 
internal logic of the PLD, the soft- 
ware will reflect those changes in 
the documentation next to the de- 
vice symbol on the schematic. You 
can define the logic using a proprie- 
tary form of indexed equations that 
reduce large and complex Boolean 
equations to a single line. OrCAD/ 
PLD expands the indexed equation 
into Boolean logic, then optimizes 
it for the device. You can also use 
a procedural programming lan- 
guage for state machines, truth ta- 
bles, Boolean equations, and sche- 
matic symbols to define the PLD. 

OrCAD/MOD is an optional util- 
ity for the company’s existing simu- 
lation product, which can read 
JEDEC files and use the informa- 
tion to create simulation models of 
the PLD. You can then exercise the 
PLDs with the other components 
in your circuit to produce a timing- 
based, board-level simulation. The 
software comes with more than 200 
full-specification timing models; it 
also allows you to develop your own 
models, if needed. Each device, 
$495. 

OrCAD Systems Corp, 1049 SW 
Baseline St, Suite 500, Hillsboro, 
OR 97123. Phone (503) 640-9488. 
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WORKSTATIONS 


Delivering 7 and 4 MIPS, the Series 
4500 Personal Super Workstation 
and Series 3500 Personal Worksta- 
tion are based on the Motorola 
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MC68030 wP. The Series 4500 uses 
33-MHz central and floating-point 
processors, offers memory from 8M 
to 32M bytes, and has a throughput 
nearly twice that of the Series 4000. 
The Series 3500 uses 25-MHz pro- 
cessors and has 4M to 32M bytes 
of memory. You can get both 
computers with 155M to 696M bytes 
of disk memory. Both workstations 
are fully compatible and expandable 
throughout the personal-worksta- 
tion product family and you can up- 
grade from the Series 3000 and 4000 
products. 

The Series 4500 is available in 
three 19-in.-display configurations: 
a 1280 x 1024-pixel monochrome 
display; a 1024 x 800-pixel, 8-plane 
eolor display; and a 1280 x 1024- 
pixel, 8-plane color display. You can 
purchase Series 3500 in the follow- 
ing configurations: a 15-in., 
1024 x 800-pixel monochrome dis- 
play; a 19-in., 1280 x 1024-pixel 
monochrome display; a 15- or 19-in., 
1024 x 800-pixel color display; and a 
19-in., 1280 x 1024-pixel 8-plane 
color display. Series 4500, from 
$18,990; Series 3500, from $7990. 

Apollo Computer Inc, 330 
Billerica Rd, Chelmsford, MA, 
01824. Phone (617) 256-6600. 
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PCB WORKSTATION 


The SeriCAM PC-based worksta- 
tion runs software developed by In- 
finite Graphics; the hardware is 
from Hewlett-Packard and Mitsu- 
bishi. The workstation consists of 


two monitors, a keyboard, a mouse, 
a disk drive, and an optional graph- 
ics tablet. The software lets you use 
CAD-generated pc-board design 
data to produce board-manufactur- 
ing information for output to laser 
or vector plotters. You can adjust 
feature sizes, step-and-repeat the 
circuit design to produce multiple 
originals, and merge the circuit 
with venting patterns that are 
stored in a panel database. Once 
you have set the design parame- 
ters, the system design-rule-check- 
ing function identifies rule viola- 
tions and lets you correct them and 
store the corrected design. The pro- 
gram can direct output to magnetic 
tape or to a local-area network for 
use by any currently available pho- 
toplotter. The software is menu 
driven. $55,000 (including all hard- 
ware). 

E I Dupont de Nemours & Co 
Inc, Imaging Systems Dept, Eagle 
Run Site, Wilmington, DE 19898. 
Phone (302) 733-9191. 
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TIMING VERIFIER 


TIM Rev 5.0 is an optional enhance- 
ment for SUSIE 5.0 that automati- 
cally reports simulation timing vio- 
lations. TIM is fully interactive so 
you can fix design errors and mod- 
ify chip-propagation delays on the 
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Naw 
BoardMaker" 


cuts 
prototyping 


costs. 


Advanced software, 
personal-sized hardware. 


The new BoardMaker breaks 
through price and size barriers for 
making your own prototype circuit 
boards with most CAD systems. 
How? By combining proprietary 
new software and rugged small-size 
hardware developed as a totally inte- 
grated peripheral. 


High performance. 


BoardMaker speed has just been 
boosted to a blazing 88 inches/ 
minute. (So making a typical 2" x 3" 
board now takes just four min- 
utes.) You can produce single-and 
double-sided boards, and form con- 
ductor lines as small as 5 mils. 
Throughplating is offered as an 
option. All board production is 
mechanical—there are no chemicals, 
fumes or toxicity problems. 


Low cost: $5,000. 


You can pay for your BoardMaker 
after making about a dozen boards. 
(The cost is one-third that of older 
technology machines.) You'll save 
at least a week at every level of 
design. And you’ll eliminate all the 
outside prototyping charges you're 
paying for now: standard charges 
and rush charges. For more informa- 
tion, call (415) 883-1717 or use the 


reader card. 
loc 


20A Pamaron Way 
Novato, CA 94948 
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Computer-Aided Engineering _ 


fly. The enhancement simulates 
multiple PLDs and processors at 
the system level and can report 
such violations as edge-to-edge, 
setup and hold time, set and reset 
time, clock, and minimum pulse 
width. You can also graphically see 
metastability. TIM Rev 5.0 runs on 
IBM PC/XT, PC/AT, and 386 com- 
puters under MS-DOS 3.0, requires 
512k bytes of RAM, can display 
over 1000 signals, and is a 12-state 
simulator. TIM, $2495; SUSIE, 
$1495. 

Aldec Co, 3525 Old Conejo Rd, 
Suite 111, Newbury Park, CA 
91320. Phone (805) 499-6867. 
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PROTOTYPING PCB 


ProtoView allows key layout and 
manufacturing considerations to be 
specified earlier than usual in the 
design process. The package is inte- 
grated into the IDEA capture and 
simulation tools, Board Station 
PCB CAD tools, and Package Sta- 
tion thermal-analysis tools, and lets 
you specify critical component 
placement. You can also partition 
the design and automatically or in- 
teractively place components ac- 
cording to design rules, device 
properties, and connectivity. Pro- 
toView provides an estimate of 
placement area and identifies areas 
of concern early in the design cycle, 
which can help you guide the proper 
layout of your boards. 

The software provides simultane- 
ous 2-sided placement, handles 
mixed technology such as surface- 
mount devices, through-pin de- 


vices, and mixed analog and digital 
components. You can view the sche- 
matic and resulting layout on a split 
sereen, and ProtoView will high- 
light iterative placement modifica- 
tions to indicate changes. Finally, 
you can generate reports to provide 
symbol and component usage count, 
spares count, and the company part 
number. Through December, 
$8000; thereafter, $14,900. 

Mentor Graphics Corp, 8500 SW 
Creekside Pl, Beaverton, OR 
97005. Phone (503) 626-7000. 
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PC-BASED ICP 


The BoardSite 4100 and BoardSite 
4400 are IBM PC-based in-circuit 
programming systems for onboard 


programming of PROMs, 
EPROMs, EEPROMs, pPs, micro- 
controllers, and PLDs. Because you 
needn’t worry about damaging sur- 
rounding devices while program- 
ming, you lower manufacturing and 
service costs. The programmers 
connect to any IBM PC-compatible 
computer via a high-speed expan- 
sion bus (provided as part of the 
package) and rely on the PC for 
data-flow control, disk storage, and 
processing speed. 

Available in both benchtop and 
portable models, the BoardSite 
4100 can program boards singly, 
while the BoardSite 4400 will pro- 
gram several boards simultane- 
ously. Included in the package is a 
menu-driven board-profile-develop- 
ment software program, which 
leads you through the steps to cre- 
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The problem with most real-time operating systems is 
simple, they’re not an integrated solution. You end up dealing 
with a multitude of suppliers for languages, compilers, debug- 
gers and other important development tools. And when 
something does go wrong, it can be a frustrating experience 


trying to straighten out the mess. 


Why Not Iry the 
Microware One-Stop 
Total Solution? 


Microware’s OS-9 Real-Time 
Operating System is a total inte- 
grated software system, not just 
a kernel. We offer an extensive 
set of development tools, lan- 
guages, I/O and Kernel options. 
And this total integrated solution 
is entirely designed, built and 
supported by the same expert 
Microware team. 

Microware is a registered trademark of 
Microware Systems Corporation. 
OS-9 ia a trademark of Microware. 


UNIX is a trademark of AT&T. 
VAX is a trademark of DEC. 


Microware Systems Corporation 
1900 N.W. 114th Street 
Des Moines, Iowa 50322 


Phone: 515/224-1929 


c— 

Z 
Z 
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scale systems. 


Western Regional Office 
4401 Great America Parkway 
Santa Clara, California 95054 
Phone: 408/980-0201 
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Modularity Lets YOU Choose Just What You Need. 


The modular design of OS-9 allows our Operating System 
to adapt as your requirements change. OS-9 can support a 
complete spectrum of applications — from embedded ROM- 
based code in board-level products all the way up to large- 


Support is Part 
of the Package. 


Microware is proudly setting 
the industry’s standard for cus- 
tomer support. You'll find pro- 
fessional and comprehensive 
technical documentation and a 
Customer Hotline staffed by 
courteous and authoritative soft- 
ware engineers. 


So stop messing with sim- 
ple kernels and independent 
suppliers. Call Microware today 
and find out more about the 
“One-Stop Integrated Solution” 
with OS-9! 


S-9 


Microware Japan Ltd. 

41-19 Honcho 4-Chome 

Funabashi City 

Chiba 273, Japan 

Phone: 0474 (22) 1747 279 
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It Takes An Unbeatable Combination 


To Score A Technical Knockout. 


ZENITH’S STANDARD SWITCHING POWER SUPPLIES—A DEVASTATING 
1-2 PUNCH OF SUPERB FEATURES AT A COMPETITIVE PRICE. 


It took an industry heavy- 
weight like Zenith to put it 
all together. The kinds of 
options and features you’d 
have to pay extra for with 
other manufacturers. Com- 
bined with competitive 
pricing. And even a smaller 
footprint, so you save on 
space, too. 

It all adds up to a full family of technically superior standard switching 
power supplies. And a value you'll find hard to match. Because we’ve outclassed 
the other contenders in every round: 


e CERTIFIED. The Zenith series meets international safety requirements of 
UL 478; CSA 22.2, No. 154; IEC 380; VDE 0806; VDE 0871/B; FCC PART J, 
CLASS B. 


e FLEXIBLE. All outputs are independently isolated, mag amp regulated, and 
adjustable. Outputs 2 and 3 can be widely adjusted between 10 and 15V. to 
meet different equipment demands—at no extra cost! 


© 1988 Estate of Rocco Marchegiano (A.K.A. Rocky Marciano) under license authorization by Curtis Management Group, Indianapolis, Indiana. 
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e TOUGH. Exceeds 100,000 MTBF for durable performance. 
e RELIABLE. Comes with 2-year limited warranty, backed by Zenith. 


Output & Voltage Current Ratings 


ones a [and Output =] Sr Output =| th Output 4th Output 
a a ss 
ize 
Model a pe, gaan) a inuartaan a Pe (aint ma taax) a 


beg ee 475/5.25 | 35/350 | 100/155 04/40 10.0/15.5 04/40 475/525 | 0.3/3.0 
ate 
mat 475/525 | 45/450 | 10.0/15.5 oH 10.0/15.5 oH 475/5.25 | 0.4/4.0 
ae 
Bare oe 475/525 | 55/550 | 100/155 i900 10.0/15.5 ct 475/525 | 0.6/6.0 560 - 
OX 


For optional steel cover substitute -C for -N in model number. 


THE QUALITY GOES IN BEFORE THE NAME GOES ON® 


Test it For 90 Days—Free. 
To find out how you can 
qualify, call today: 


1-312-391-8700. 


ZV3 
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ate the board profile that contains 
information such as address loca- 
tions, bus widths, and data source 
necessary to program the board. 
You also get password-controlled 
access to multiple levels of pro- 
gramming capability to protect 
against unauthorized or accidental 
changes to _ board profiles. 
BoardSite 4100, from $9500; 
BoardSite 4400, $14,500. 

Data I/O Corp, 10525 Willows Rd 
NE, Redmond, WA 98073. Phone 
(206) 881-6444. TLX 152167. 
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AMP SYNTHESIZER 


The Complex Match II tool package 
can synthesize linear amplifiers and 
lossless passive impedance-match- 
ing networks. You can use Complex 
Match II to design amplifiers to ap- 
proximate a specified transducer 
power-gain response using low in- 
put and output VSWKRs or to ap- 
proximate specified gain and noise 
vs frequency responses using low 
maximum output VSWR. The pack- 
age works no matter how complex 
the load and source impedances are. 
You don’t need equivalent circuits 
for the impedances to be matched 
or an analytical expression for the 
gain response. 

The amplifier design techniques 
are based on those described by 
Pieter Abrie in The Design of Im- 
pedance-Matching Networks for 
Radio-Frequency and Microwave 
Amplifiers. Complex Match II re- 
quires an IBM PC-compatible com- 
puter with 512k bytes of RAM, a 
math coprocessor, graphics card, 
and a hard disk. $4500. 

Compact Software, Inc, 483 
McLean Blvd at Corner of 18th 
Ave, Paterson, NJ 07504. Phone 
(201) 881-1200. TLX 130073. 
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PC PCB DESIGN 


The MAXI/PC software package al- 
lows you to design double-sided sur- 
face-mount designs having 16 signal 
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layers and multiple power and 
ground planes—all with a resolution 
of ‘Aoo in. MAXI/PC supports 
placement, gate and pin swapping, 
component rename, back annota- 
tion, and routing. The PC-based 
software can accommodate boards 
with as many as 500 IC equivalents, 
1023 components, 3500 connections, 
and 64 pad codes. $995. 
Racal-Redac, Inc, 238 Littleton 
Rd, Westford, MA 01886. Phone 
(508) 692-4900. 
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DESIGN INTERFACE 


The EDIF Design Interface allows 
you to transfer schematics and net- 
lists freely among multivendor 
ASIC design automation tools and 
complies with the EDIF (Electronic 
Design Interchange Format) speci- 
fication. Because the interface is 
bidirectional, you can read and 
write schematics and net lists in any 
combination between any EDIF- 
compatible systems, such as those 
from Synopsis, Mentor, Daisy, TI, 
Cadnetix, HP, and ViewLogic. A 
group of CAE tools and ASIC ven- 
dors proposed EDIF as an industry 
standard for design interchange in 
1988 and many have since commit- 
ted to it. The interface is available 
free of charge and is bundled with 
the Design Compiler and updates. 
Synopsys Inc, 1500 Salado Dr, 
Mountain View, CA 94043. (415) 
962-5000. 
Circle No 529 


PC PC-BOARD DESIGN 


Easy Route, an integrated CAE 
software package, includes sche- 
matic capture, automatic routing of 
traces, interactive layout, error 
checking, and artwork production. 
The schematic capture editor allows 
copy, move, delete, and permits 
you to add complete or partial 
drawings to your design. It pro- 
duces a net list and a parts list com- 
patible with EDIF, Futurenet, P- 
CAD, and Racal-Redac. 


ngineering _ 


INTROL 


CROSS 


DEVELOPMENT 


SYSTEMS 


SAVE Development 
and Debugging Time 
of Embedded 
Microprocessor Systems! 


¢ INTROL-C Cross-Compilers 

¢ INTROL-Modula-2 Cross- 
Compilers 

¢ INTROL Relocating Macro 
Cross-Assemblers 


COMPILER PACKAGES INCLUDE: 
Compiler * Assembler « Linker 
¢ Runtime library, including 
a multi-tasking executive « 
Support utilities « Full year’s 
maintenance 


TARGETS SUPPORTED: 
6301/03 * 6801/03 * 6809 « 
68HC11 * 68000/08/10/12 « 
68020/030/881/851 * 32000/ 


32/81/82 


AVAILABLE FOR FOLLOWING 
HOSTS: VAX and MicroVAX; 
Apollo; SUN; Hewlett-Packard; 
Macintosh; Gould Power- 
Node; IBM-PC, XT, AT, and 
compatibles 


INTROL CROSS-DEVELOPMENT 
SYSTEMS are proven, accepted 
and will save you time, money, 
and effort with your develop- 
ment. All INTROL products are 
backed by full, Sonam cat 
meaningful, 

technical support. 

CALL or WRITE 

for facts NOW! 


& o eS = 
. . 
647 W. Virginia St. 


Milwaukee, WI 53204 
414/276-2937 FAX: 414/276-7026 
Quality Software Since 1979 
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LOtech 


(216) 439-4091 sissies 
25971Cannon Road «Cleveland, Ohi044146 


London (()734) 86-12-87 ¢ Paris (1) 34810178 * Zurich (01) 821 9444 
Milan (2-4120360 ¢ Linkoping 013 11 01 40 *« Amsterdam 01830-35333 
Vienna (()222)253626 * Munich ,and other European, North African, and 
Middle East countries not listed (089) 710020. 
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Computer-Aided Engineering _ 


The autorouter can route as many 
as 256 layers, two at a time. You 
can define routing grids, line 
widths, line clearance, and pad 
shape. You can also preroute or ex- 
clude routing from certain areas of 
your board. Your traces and compo- 
nents can be off grid and your 
traces can have multiple widths. 
Easy Route accepts net lists from 
EDIF, Futurenet, PCAD, Racal- 
Redac, Schema, OrCAD, and many 
other vendors. The software runs 
on the IBM PC, PC/XT, PC/AT, 
PS/2, and compatibles having IBM 
CGA, IBM EGA, or HGA graphics 
adapters. It can interface with 
many dot-matrix printers and pen 
plotters, and can produce Gerber 
files as well. $500. 

Advanced Microcomputer Sys- 
tems, Inc, 1321 NW 65th Pl, Fort 
Lauderdale, FL 33309. Phone 
(800) 972-3733; in FL (305) 975- 
9515. 
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PC CADD 


ACCLAIM! is a PC-based CADD 
(computer aided design and draft- 
ing) package offering on-demand 3D 
model construction, allowing you to 
import and export 3D models be- 
tween other systems for analysis. 
On-screen menus, prompts, mes- 
sages, and an intuitive command 
structure simplify the user inter- 
face. You can also perform geomet- 
ric construction and editing; have 
access to multiple, independently- 
scaled views; and use ANSI, ISO, 
DIN, JIS, and BSI standard dimen- 
sioning. ACCLAIM! can group fig- 
ure, layer, and overlay concepts 


and has text handling capabilities 
as well. The package includes 
CADRE-II design/drafting soft- 
ware and a coprocessor module. 
The module contains a Motorola 
68020 32-bit wP, used as a coproces- 
sor, and 4M bits of RAM, loaded 
with the Cadra-II software on boot- 
up. An AMD 29116 16-bit wP run- 
ning alongside a custom gate array 
power the graphics. 

To run ACCLAIM!, your IBM 
PC, PC/XT, PC/AT, PS/2 or com- 
patible computer must use MS-DOS 
3.1 or higher. Other requirements 
include an internal card slot for the 
interface card; a hard-disk drive 
with at least 20M bytes; either a 
Microsoft Mouse or compatible, or 
a Summagraphics Summasketch 
tablet and stylus; and IBM EGA, 
IBM VGA, or IBM 8514 compatibil- 
ity. A complete turnkey system, 
built on a 10-MHz 80286-based PC, 
$14,995; a 16-MHz 80386 version, 
$17,995. ACCLAIM!, $10,795. 

Adra Systems, Inc, 59 Technol- 
ogy Dr, Lowell, MA 01851. Phone 
(508) 937-3700. TLX 6974550. 
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MAC CAD 


The Dreams CAD package gives 
you an 8xX8-ft drawing size, real- 
world scaling, geometric tools, ob- 
ject manipulation, layering, and as- 
sociated dimensioning. Its color- 
pattern editor allows you to create 
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The High Power HiRel TO-5 


Now you don’t have to settle 
for second best at load levels 
above | amp. We designed our 
new 212 Series TO-5 Relays for 
switching applications where 
current surges at turn-on and 
turn-off go up to 2 amps. Squib 
firing, for instance. Or controlling 
small motor loads, lamp loads 
and capacitive loads. 

It wasn’t easy. We had to de- 
velop a proprietary contact system 
called TELESIUM . It gives the 
212 Series a resistive load rating 


¢ Squib firing 2 amp surges 
¢ 100,000 operations at 2 amps 


up to 2 amps for as many as 
100,000 operations. Other than a 
small increase in height to .390 
inches, nothing about the 212 is 
different. Design and construc- 
tion are basically identical to the 
classic TO-5. So you know you're 
getting performance and reliabil- 
ity which have set a standard for 
the industry. 

In fact, the 212 is so close in 
fit and function it is actually a 
pin-for-pin replacement for exist- 


¢ Crystal can contact ratings in a TO-5 


ing designs where excessive loads 
have been causing problems. It 
can even be screened to meet the 
applicable parameters of MIL-R- 
39016, Level P. 

The high power HiRel TO-5. 
It brings proven TO-S reliability 
to a whole new range of applica- 
tions. Call or write today for com- 
plete information. 


TELEDYNE RELAYS 


lnnovstions In Switching Technology 


Teledyne Relays, 12525 Daphne Ave., Hawthorne, California 90250 + (213) 777-0077/European Headquarters: W. Germany: Abraham Lincoln 


Strasse 38-42, 6200 Wiesbaden/Belgium: 18] Chaussee de la Hulpe, 1170 Brussels/U.K.: The Harlequin Centre, Southall Lane, Southall, Middlesex, 


UB2 S5NH/ Japan: Taikoh No. 3 Building, 2-10-7 Shibuya, Shibuya-Ku, Tokyo 150/France: 85-87 Rue Anatole-France, 92300 Levallois-Perret. 
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new colors, edit existing shades, 
and import colors from different 
documents. In addition, colors can 
be averaged and blended with “fin- 
ger painting” and “paint bucket” 
tools. Dreams offers ten shades of 
laser-printer gray for noncolor envi- 
ronments. 

Geometric capabilities include 
parallel lines, Bezier curves and 
splines, and various line constraints 
for precision drawing. Object ma- 
nipulation features like 32x zoom- 
in/zoom-out, object and text rota- 
tion around various axes in frac- 
tional degrees, and dimensioning 
that automatically updates as you 
make changes, are also at your fin- 
gertips when you use Dream. The 
vendor plans add-ons including a 
plotter-driver utility and a file- 
conversion module allowing 2-way 
communication with DFX and 
IGES files. $500. Registered 
MacDraft user-update, $200. 

Innovative Data Design Inc, 
2280 Bates Ave, Suite A, Concord, 
CA 94520. Phone (415) 680-6818. 
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PC CAD 


Using the smooth-panning feature 
of Schema II+, you can review 
your entire schematic without re- 
drawing. This upgrade from 
Schema II also has a user-defined 
step-and-repeat function to simplify 
drawing traces and placing compo- 
nents. The IBM PC-based CAD 
software offers you the flexibility 
of input entry via keyboard or 
mouse, with mouse-accessed menus 
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nested either one or two deep. 
Schema II+ allows you to assign 
as many as nine separate device 
libraries of 4500 parts each to a par- 
ticular drawing. An on-line parts 
browsing feature displays the parts 
in the libraries and lets you select 
one and return with it to the draw- 
ing for placement. 

To create a new component, you 
can access Schema II +’s re-entrant 
object-oriented editor directly from 
within the schematic editor. 
Schema II +’s Library Management 
software automatically places the 
new component in the library of 
your choice and makes the part im- 
mediately available for placement. 
You can design circuits using any 
degree of hierarchy you want, using 
as many as 99 pages/block. The 
Schema II+ post processor can ap- 
pend and flatten your hierarchical 
design for interface to other ven- 
dors’ software. You can also see the 
results of nine design rule checks. 
$495. 

Omation Inc, 1210 E Campbell 
Rd, Suite 100, Richardson, TX 
75081. Phone (214) 231-5167. 
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CAE ANALOG ATE 


The Test Development Tool Kit is 
a total simulation solution for de- 
signing and testing the function of 
an IC in a simulated working envi- 
ronment. You can design a load 
board, model the interface to the 
tester, determine how a device is 
working in the environment, and 
debug a program before the device 
is in silicon. The package links the 
Analog Workbench analog circuit 


simulator and Image (Interactive 
Menu-Assisted Graphics Environ- 
ment) high-level, graphics-based 
environment that allows you to 
write code for fast, easy test-pro- 
gram development. Analog Work- 
bench features schematic capture, 
a full set of simulated test instru- 
ments, stress analysis, manufactur- 
ing-yield analysis, and a power- 
circuit-design capability. 

Teradyne’s Image lets you simu- 
late analog or mixed-signal test sys- 
tems on a workstation and simpli- 
fies programming and debugging. 
Some of the tester instrumentation 
models included with the Test De- 
velopment Tool Kit are both de and 
ac source meters, a precision source 
meter, a time-measurement sys- 
tem, and a quad op-amp test loop. 
The tool kit is compatible with Sun 
3 workstations and comes with a 
tester interface, statistical-analysis 
tools, a parametric plotter, a trans- 
lator, a basic device library, and 
test-instrument models. $21,500. 

Analog Design Tools Inc, Box 
3422, Sunnyvale, CA 94088. Phone 
(800) 345-4356; in CA, (408) 737- 
7300. 
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DESIGN-IN TEST 


RapidTest combines a fault simula- 
tor, a test program-development 
language called TDL (Test Descrip- 
tion Language), and a hierarchical 
menu facility called the Test Man- 
ager. You use RapidTest to meas- 
ure the effectiveness of manufactur- 
ing defect-detecting test programs 
in ASIC and pec-board designs. Us- 
ing RapidTest, you can ensure the 
testability of your design by model- 
ing defects, developing a test pro- 
gram, and measuring the quality of 
the program while the project is 
still in the design phase. 
Incorporating schematics you 
create with the ValidGED graphics 
editor, and libraries and simulation 
vectors you develop with ValidSIM, 
RapidTest determines all faults in 
a circuit that are detectable by a 
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A NEW GENERATION 
OF POWER MATERIAL 


of the frequency you 
want. In the low range, 
3F3 Saves you space, 
period. In the high range, 


Guaranteed specs in 
a revolutionary 
ferrite material for 
frequencies up to 500 
kHz. 3F3 gives you more 
Now get guaranteed > | : | performance and saves 
performance specifications T Se you space. 
in a brand new material, in inter- ° ja) For information and 
national core forms. f \ Samples, call Terry Parisian at 
New 3F3 is optimized for frequen- “4a 914-246-2811. Or write him at 5083 
cies up to 500 kHz where extremely Kings Highway, Saugerties, NY 12477. 
low losses are required. Operating 
frequency can be increased by a factor of 2+, 


while core loss is reduced by a factor of 2+. a FERROXCUBE 


Result: you can do more with less, regardless Maree HP ACarl PRE Conger 
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test program and pinpoints the 
types and locations of undetectable 
defects. The output report provides 
fault-coverage statistics for testa- 
bility checking, toggle test data for 
controllability checking, uncovered 
fault lists for directed pattern im- 
provements, and a histogram of 
faults detected per test vector to 
optimize testing time. 

RapidTest supports three logic 
levels (1, 0, and unknown) and four 
drive strengths (hard, soft, mem- 
ory, and indeterminant), separate 
rise- and fall-device delays, and 
back annotation of wire and fan-out 
delays. You can run the software 
on Sun 3 and 4 workstations, DEC 
VAXStation II 3000, and 8000 Se- 
ries workstations and mainframes. 
$17,500. 

Valid Logic Systems, 2820 Or- 
chard Parkway, San Jose, CA 
95134. Phone (408) 432-9400. 
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HEAT-ANALYSIS TOOL 


Performing 3-D thermal analysis of 
your pe-board designs is the prov- 
ince of this software tool that inter- 
faces with the EE Designer III. 
The package models component 
conduction, convection, and radia- 
tion characteristics and lets you 
predict thermal distributions and 
locate thermal problems in your de- 
signs. 

Extracting information from the 
EE Designer III’s system database, 
the thermal-analysis software con- 
siders board size, density, package 
type and orientation, copper den- 
sity areas, and heat-dissipation val- 
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ues. You can even specify environ- 
mental parameters like tempera- 
ture, pressure, humidity, and air 
velocity to find their impact on your 
placement. Using a finite-difference 
numerical scheme to compute the 
thermal analysis, the software typi- 
cally performs a thermal evaluation 
of a 100-component circuit board on 
an IBM PC/AT in 2’4 minutes. This 
thermal-analysis software option 
requires an IBM PC, PC/XT, PC/ 
AT, PS2, or compatible computer 
with a 640-kbyte RAM, color graph- 
ics, a hard disk, and a mouse. $1000; 
EE Designer III, $3995. 

Visionics Inc, 343 Gibraltar Dr, 
Sunnyvale, CA 94089. Phone (800) 
553-1177; in CA, (408) 745-1551. 
TLX 346352. 
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MULTIFEATURE CAD 


DC/CAD Release IV offers a parts 
autoplacer that operates in three 
passes. The first pass generates an 
initial placement guided by your cir- 
cuit net list; the second pass opti- 
mizes routing channels and spreads 
components to improve routing effi- 
ciency; the third pass swaps parts 
to minimize routing difficulty. Fur- 
ther, you can place critical compo- 
nents interactively and tag these 
parts as movable or locked in place. 
During collision checking, Drafts- 
man-EE IV, the multipurpose edi- 
tor, emits warning messages for 
routes and pads. You can use the 
editor for swapping pads and parts 
from top to bottom or vice versa. 
A 3:1 graphics speed improvement 
on standard IBM EGA cards is an- 
other benefit of the new release. 


To aid in routing your designs, 
DC/CAD Release IV has a rip-up 
and retry router. Some utilities in- 
cluded in DC/CAD Release IV al- 
low you to create pads and vias 
from a menu-driven interface; to 
back-annotate the numbering of 
parts; and to convert Gerber format 
photoplotter files to Draftsman-EE 
so you can examine the photoplots 
with the editor. $3495. 

Design Computation Inc, Route 
33, Sherman Square, Farming- 
dale, NJ 07727. Phone (201) 938- 
6661. TWX 510-601-8352. 
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PARAMETRIC MODELER 


Running on a Cyber 910 worksta- 
tion, the ICEM Parametric Modeler 
combines several conceptual-design 
capabilities, such as parametric di- 
mension-driven geometry, feature- 
based construction, complete 2-D/3- 
D associativity, solid modeling, 
complex assembly design, and as- 
sembly layout. Functioning under 
the ICEM suite of CAD/CAM tools, 
the Parametric Modeler utilizes the 
ICEM EDL information-manage- 
ment system, based on a relational 
database manager, to control the 
design. You can design using para- 
metric “features”; that is, you can 
select a hole, a shaft, a slot, or a 
flange from a menu, rather than 
having to build them from lines, 
arcs, and splines. Performing 
“What if...” analysis is as simple as 
regenerating a model with new pa- 
rameter values. The Modeler also 
lets you assemble the components. 
From $14,500. 

Control Data Corporation, Box 
0, Minneapolis, MN 55440. Phone 
(800) 553-2215. 
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MAC CAD 


VersaCAD/Macintosh version 2.0 
contains substantial improvements 
over earlier releases of this CAD 
program for the Macintosh. A 3-D 
visualization feature allows you to 
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Previously, the best CAE tools were available on only one platform. 


From the leader in desktop CAE solutions comes a new concept in electronic design: you pick 
the platform. 

Viewlogic® was the first to deliver a premium CAE solution on 286/386 PCs through “native mode” 
technology. Now we’ve ported the entire Workview® suite of CAE solutions—including VHDL simulation, a 
mixed analog/digital simulator, and ASIC vendor kits—to Sun and VAX™ workstations. For example, you can 
runa VHDL circuit simulation of 50,000 gates in minutes on a 386/PC, Sun Workstation® or VAXstation. 
Standardize on one, or pick a combination and design complex ICs, ASICs, and systems in 
a multiple platform environment—and retain a common user interface and shared database. 

With Workview, you have access to superior CAE solutions on 


today’s three most popular workstations in electronic design. For more fii 
information, call: 1-800-CAE-VIEW;; in Massachusetts, 1-508-480-0881. VI EWlog Lc 


desktop CAE and beyond 


$0386 PC 
Se ane ae 
0,000 gates/4,000 vectors 
Sun 3/60 15 min 14 sec 
VHDL Simulation si VA  Xstation 3000 
50,000 gates/4,000 vectors VEDI Sintuleten 


15 min 22 sec 50,000 gates/4,000 vectors 


15 min 31 sec 


Sethiiowouotan cern 


Now, takeyour pick. 


Viewlogic Systems Inc., 313 Boston Post Road West, Marlboro, MA 01752 


Viewlogic and Workview are registered trademarks of Viewlogic Systems Inc., VAX and VMS are trademarks of Digital Equipment Corp., Sun Workstation is a registered 
trademark of Sun Microsystems Inc. 
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transfer 2-D designs to 3-D format; 
you can then display the design us- 
ing any mix of wireframe, isomet- 
ric, perspective, or hidden-line 
views. If you change one of these 
views, the program automatically 
updates the other views to reflect 
the changes. Light-source color 
shading provides surface-model 
renditions. 

The package includes three Hy- 
percard stacks: a parametric-design 
stack that lets you define relation- 
ships between different views and 
assemblies of your design, a data- 
base stack that lets you include de- 
scriptive information about any de- 
sign object, and a drawing-manager 
stack that produces a catalog of all 
the designs you have completed 
with the aid of VersaCAD/Macin- 
tosh. The PICT import/export fea- 
ture lets you transfer designs be- 
tween VersaCAD and other Macin- 
tosh applications. You can also per- 
form the transfer by means of other 
standards such as IGES, DXF, and 
ASCII file formats. $1995. 

Versacad Corp, 2124 Main St, 
Huntington Beach, CA 92648. 
Phone (714) 960-7720. 

Circle No 539 


DESIGN VERIFIER 
The VantageSpreadsheet lets you 
use VHDL (VLSI Hardware De- 
scription Language) statements to 
create a schematic, simulate the de- 
sign’s operation, and display the re- 
sults in real time. You can select 
multiple windows for displaying 
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your definitions. You can also dis- 
play all or part of the resulting sche- 
matic and see waveforms at critical 
nodes. The package includes a com- 
plete implementation of IEEE 
specification 1076 VHDL standard. 
The package comes with VHDL- 
compatible library models. You can 
import schematics created with 
other CAE tools that use existing 
standards such as Unix, VHDL, 
and EDIF (Electronic Design Inter- 
change Format). However, because 
the simulator uses incremental com- 
piling techniques, you can make 
changes on the fly and see the re- 
sults immediately without going 
through time-consuming, start-up 
procedures such as net-list extrac- 
tions. When you're satisfied with 
the performance of the design, you 
can re-export the modified sche- 
matic to your standard CAE tools 
for full processing. The program 
runs on Apollo Domain worksta- 
tions and costs $30,000 to $60,000, 
depending on the host’s configura- 
tion. 

Vantage Analysis Systems Inc, 
428-40 Christy St, Suite 201, Fre- 
mont, CA 94538. Phone (415) 659- 
0901. FAX 415-659-0129. 
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ASIC ANALYSIS 


The Characteristic and Timing 
Analysis (CTA) package allows you 
to automate any Logic Master 
measurement, collect and format 
the test results for analysis, and 
control the Logic Master from a 
spreadsheet program. CTA is com- 
patible with any product contained 


in the vendor’s Logic Master ASIC- 
verification family. The program 
provides menu-driven routines for 
making ac and de measurements of 
prototype ASIC devices and for the 
Shmoo-plotting of the interaction of 
any two device variables. One of the 
menus lets you measure propaga- 
tion delay, setup time, and hold 
time. You can also create your own 
analysis routines using any of the 
30 preprogrammed CTA functions. 
Prices start at $3000 for the Logic 
Master ST workstation. 
Integrated Measurement Sys- 
tems, 9525 SW Gemini Dr, Beaver- 
ton, OR 97005. Phone (503) 626- 
7117. 
Circle No 542 


SIMULATOR 


The Transmission Line Calculator 
electromagnetically simulates trans- 
mission lines in pe-board, hybrid, 
and system-level designs. The soft- 
ware works on IBM PCs with math 
coprocessors, as well as Sun and 
Apollo workstations. Because the 
software uses the design’s database 
to check signal quality, you don’t 
have to generate test vectors or in- 
put patterns. When combined with 
the vendor’s Motive analysis tool, 
the software provides worst-case 
analysis. It lets you check for path 
delays and clock skew in digitally 
synchronous designs. From $3550. 
Quad Design Technology, 321 N 
Aviador Blvd, Suite 111, Camar- 
illo, CA 93010. Phone (805) 987- 
6221. 
Circle No 541 


PAPERLESS BLUEPRINT 


PreVIEW allows you to communi- 
cate your design with all members 
of the product-process team—engi- 
neers, CAD designers, managers, 
manufacturing, QA, purchasing, 
and service—while maintaining 
document control. You can allow 
the team to view all sources of de- 
sign information, including scanned 
images from paper-based drawings 
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Computer-Aided Engineering 


and documentation, CAD drawings, 
and 3-D models on PCs under MS- 
DOS or on Sun or Apollo worksta- 
tions under Unix. The PreVIEW 
software gives you or your team the 
ability to create new views, zoom 
in or out, and mirror and rotate to 
generate different perspectives of 
the design. Your colleagues can 
make notations about dimensions or 

~speci*stions or highlight question- 
“able areas and then return a 
“marked up” electronic version of 
the documentation for your review. 
You receive a “clear overlay” that 
you can view on top of the CAD 
database. 

You can also use PreVIEW to 
overlay two revisions of a drawing 
to compare them and graphically 
determine what changes have been 
made. The software accepts CAD 
data in either IGES or standard 
plot file format, and it supports the 
complete MIL-D-28000 engineer- 
ing-drafting application subset of 
IGES. PreVIEW allows you to out- 
put data in several different plotter 
and printer formats including 
HPGL, CGM, and PostScript, and 
the files are compatible with many 
desktop publishing packages. From 
$2595. 

Rosetta Technologies Inc, 1225 
Northwest Murray Rd, Portland, 
OR 97229. Phone (503) 626-2288. 
FAX 503-643-6760. 

Circle No 546 


PC-BOARD CAD 


The Versatron 2000 pe-board CAD 
system not only allows you to de- 
sign double-sided pe boards, but it 
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also allows you to etch and drill 
your own prototype boards. The 
CAD system, which is based on a 
dedicated 16-bit color-graphics com- 
puter with 1.2M bytes of RAM, fea- 
tures high-speed redrawing of any 
part of the layout, labeling of com- 
ponent pads, dynamic rubber- 
banding, and automatic generation 
of vias when you move tracks from 
one side of the board to the other. 
The system also has a multipass 
autorouter that in many cases is ¢a- 
pable of 100% routing. You drive 
the system using a mouse and pop- 
up screen menus. To increase 
speed, the system runs entirely in 
RAM, only requiring disk storage 
to access component libraries and 
to store completed layouts. In addi- 
tion to generating normal hard-copy 
plots, the plotter provided with the 
system can also plot the track lay- 
out directly onto a copper-clad pe 
board ready for etching. By replac- 
ing the plotting head with the drill 
head supplied, you can also drill the 
pe board. £5750 for all the necessary 
hardware and software. 
Versatronics Ltd, Mardy Rd, 
Cardiff CF3 8EQ, UK. Phone 
(0222) 770488. FAX 0222-779295. 
Circle No 547 


ANALOG ANALYZER 


FanSim (FFT, Frequency ANaly- 
sis, and SIMulation) provides com- 
prehensive simulation capability in 
the frequency domain. Inputs may 
be real, measured-response,. or 
time-domain functions obtained 
from the vendor’s TutSim program 
or generated internally by the pro- 
gram. FFT techniques convert 
time-domain responses to spectral 
functions. The program will find the 
transfer functions of real or simu- 
lated systems and will find poles 
and zeros. It will accept input or 
produce output in the form of poly- 
nomial functions, poles/zeros, gra- 
phical curves, spectral arrays, or 
pole residues. The program is menu 
driven and provides more than 40 
functions for the manipulation of 


spectra. To run the program, you 
need an IBM PC or compatible that 
has at least 330k bytes of RAM 
(512k bytes recommended); an IBM 
CGA or EGA, or a Hercules graph- 
ics card; and a math coprocessor. 
$395; demo disk, $39.95. 

Tutsim Products, 200 California 
Ave, Suite 212, Palo Alto, CA 
94306. Phone (415) 325-4800. 
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OS/2 PSPICE 
You can now perform analog circuit 
simulation using PSpice under the 
OS/2 operating system on the PC 
family of computers—PSpice is a 
widely used analog device-level 
simulator and is not limited to PS/2 
computers. The OS/2 version of 
PSpice can access all of the memory 
installed in the PC—each transistor 
needs about 2.8k bytes of RAM— 
and can also run as a background 
task. All of the PSpice options— 
Probe, Parts, Monte Carlo analysis, 
Digital Files interface, and Device 
Equations—are also available for 
OS/2. The OS/2 version of Probe has 
no limit on the number of data 
points it can display. PSpice, $1450; 
Device Equations, Monte Carlo 
analysis, and Digital Files inter- 
face, $550; Probe and Parts, $750 
each. 

MicroSim Corp, 20 Fairbanks, 
Irving, CA 92718. Phone (800) 826- 
8603; in CA, (714) 770-3022. TLX 
265154. 
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The First Standard : 


~ — Line of 30 & 40 Watt 
External Power Supplies 
is Now Ready. 


Operates anywhere in the world. No 

Switches, no jumpers, no headaches. 

ELPAC POWER SYSTEMS introduces 

its Wide Range Input Series... 

0 Approved by all major regulatory 
agencies 

OC IEC input connector — plug it 
in anywhere in the world 


0 10 standard tabletop models 

O Single, dual, or triple outputs 

0 Optional output cables/connectors 

0 In stock from a distributor near you 

Get your product to market faster, with 

an ELPAC WRI Series external 
power supply. Call or write for a 

; catalog. 


Rif 
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~ one POWER SYSTEMS 
3131 S. Standard Avenue, Santa Ana, CA 92705 


MMMM (714) 979-4440 e@ ~~ FAX (714) 241-7293 


For Immediate Need Circle 3 
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To EDN readers, for consistently votin 
EDN your favorite CHSTONCS | 
publication. 
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0.25°C Accurate Temperature 
alks ually every Measurement System with no Calibration | 
_ microprocessor and micocontolle: 
on the block today. It is one ina 
family of serial input/output data 
acquisition system products using 
our exclusive LI CMOS” technology. 
LTC1090 enhances analog 
performance, without limiting 
system accuracy or flexibility. The 
system includes a sof{tware-con- 
trolled 8-channel analog multiplexer 
with sample-and-hold, a 10-bit A/D 
converter, and it’s fully compatible 
with all existing MPU serial 
interface ports. 
Software-programmable 
features of the LTC1090 are exten- 
sive. Unipolar/bipolar conversions. 
Four differential/eight single-ended 
inputs. MSB or LSB first data packages. Pricing for the LTCIO90CN 
sequencing. And variable data word is $11.95, and for the LTCIO91ICN8 
lengths (8, 10, 12 or 16 bits). The and LTC1092CN8 it’s $10.95, in quan- 
LTC1090 IC uses single supply 5V, tities of 100. Military versions of 


10V or =5V power. Guaranteed 3 each are also available. 
For additional information, 


soe The LTCIO91 iss monolith Linear Technol 

e is a monolithic contact Linear Technology 

CMOS data acquisition system in TECHNOLOGY Corporation, 1630 McCarthy Blvd., 
an 8-pin package. This system TOUGH PRODUCTS Milpitas, CA 95035. Or call 


combines on a single chip a 10-bit FOR TOUGH APPLICATIONS. 800-637-5545. 
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OV 


2 psec. conversion time. | 
The third family member is 
the LTC1092. It’s a serial output : 
successive approximation A/D 
converter with a single differential 
analog input, and an independent 
reference input enabling true 10-bit 
accuracy in reduced span applica- 
tions down to 200mV full scale. 
LTC1092 features single supply 
operation (5 to 10V), differential 
input, and direct three-wire interface 
to a wide variety of MPU serial 
and parallel ports. 

The LT'C1090/91/92 are 
available in plastic or ceramic DIP 


LTC1090 


NOTE 1: YELLOW SPRINGS INSTRUMENT P/N 44201 
NOTE 2: YELLOW SPRINGS INSTRUMENT P/N 44007 
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EDITED BY CHARLES H SMALL 


Latch adds 32 bits to wP’s output 


Noor Singh Khalsa 
EG&G Inc, Los Alamos, NM 


By connecting the output of an 8031 single-chip pP’s 
internal UART to a serial-to-parallel register, you can 
add 32 bits of output. Those extra output bits can be 
useful if, for example, you use an 87C257 EPROM (Fig 
1). The 87C257 eliminates demultiplexing circuitry but 
at the expense of ports PO and P2. 

The software in Listing 1 puts the 8031’s internal 
UART into Mode 0 and then shifts out four successive 
bytes at 1 MHz (max) from P3.0 to the UCN-5883 
serial-to-parallel register. Then the software strobes 
the register via P3.1. This simple software requires 
no shifts, no rotations, and no counts. 

Note that the UCN-5883’s open-collector outputs are 
active low (120 mA peak). Its strobe and output-enable 


P1.0 

Pia 

P12 

P13 

P1.4 

PLS 

P1.6 

ris 
VPD 
P3.0/RXD 
P3.1/TXD 
P3.2/INT 


P3.3/INT 
P3.4/TO 
P3.5/T1 
P3.6/WR 
P3.7/RD 
XTAL2 
XTAL1 


LISTING 1—8031 PARALLEL-TO-SERIAL 
ROUTINE 


Initialization 


MOV SOON, #0 


- initialize UART to MODE 0 


Output routine 
MOV SBUF,BYTE4 
JNB TIS 
MOV SBUF,BYTE3 
JNB TIS 
MOV SBUF,BYTE2 
JNB TIS 
MOV SBUF,BYTE1 
JNB TI$ 
3ei16 = P10 
CLR P1.0 


; send last byte first 
: wait till it’s sent 
; send 3rd byte 


; send 2nd byte 


; send ist byte 

; wait till it’s sent 
; raise strobe 

; lower strobe 


lines, however, are active high, unlike those of most 
wP peripheral chips. 
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UCN5833A 


VDD CLK 
(DATA IN) (DATA OUT) 
D6PWR GND OEN 
STROBE 032 
O1 031 
02 030 - 
03 029 
04 


87C257 


019 
018 
O17 
LOGIC GND 


Fig 1—Linking a series-to-parallel register to a single-chip ~P’s internal UART enables a simple software routine to add 32 bits of output 


to your design. 
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Peak detector offers high bandwidth 


Nicholas C Gray 
Signetics Corp, Sunnyvale, CA 


The high-speed peak detector in Fig 1 uses a highly 
accurate, fast S/H amplifier controlled by a high-speed 
comparator. The S/H amplifier holds the peak voltage 
until the comparator switches the amp to its sample 
mode in order to capture a new, higher voltage level. 
The circuit handles all common wave shapes and exhib- 
its 5% accuracy from 50 Hz to 2 MHz. 

The comparator’s output goes low when the input 
signal exceeds the value of the currently held output. 
This transition puts the S/H amplifier into sample 
mode. Once the output reaches the value of the input, 
or the input signal falls below the output’s level, the 
comparator’s output goes high; the high output brings 
the S/H amplifier back to the hold mode, thereby hold- 
ing the peak value of the input signal. 

You reset the circuit by bringing pin 4 of the NE522 
comparator low, which in turn allows the NE5060 S/H 
amplifier to acquire the input. The NE522 comparator 
has an open-collector output. 

You use the offset adjustment of the NE5060 to 
minimize the combined offset error of the S/H amplifier 
and the comparator: Apply a stable de source to the 
input, put the amplifier into the hold mode, and then 
adjust the output to match the input voltage level. 

The hold capacitor has a large value, which limits 
output ripple and also improves accuracy—especially 
at low frequencies. The 10-MO. resistor in parallel with 
the hold capacitor serves two purposes: First, it com- 
pensates for the NE5060’s output’s tendency to in- 
crease slowly over time (rather than droop). Second, 
the resistor also allows the output to follow the input 
when the input level drops. 

To adapt the circuit so that it can hold negative 


O 15V 


OFFSET 
10k 


OUTPUT 


N oO wa ae 


Be 


OTO POWER SUPPLY COMMON 
1k 


Fig I—A comparator combined with a fast S/H amplifier creates a 
wideband peak-voltage detector. 


peaks, reverse the connections of pins 1 and 2 of the 
comparator and return the 10-MO resistor to the posi- 
tive rail instead of to ground. EDN 
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Regulator serves as current source 


Felix Matro 
Wallace & Tiernan, Belleville, NJ 


You can build a constant-current circuit for either resis- 
tive or inductive loads with just a few simple parts: 
an adjustable, 3-terminal voltage regulator; a power 
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transistor; an op amp; and a handful of passive compo- 
nents. The circuit powers the load via the regulator’s 
input instead of its output (Fig 1). Because the regula- 
tor’s output sees a constant dummy load (Rj), it tries 
to consume a constant amount of current, no matter 
what the voltage across the actual load really is. Hence 
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2h TULPITLIEM SOURLE wc. 


MILITARY POWER SUPPLIES: STANDARD, 
SEMI-CUSTOM AND CUSTOM 


10-15 W/INS 


FULL MIL-SPEC PERFORMANCE 
(FIXED 05MHZ CONVERSION FREQUENCY) 


INPUT: 18-36VDC 
(MIL 127A, MIL 704A) 


SINGLE OUTPUT: 60-80W 


Model VIA size 
7007/1 5/12 4.33X2.12X0.64 


7007/2 12/6.5 4.33X2.12X0.64 
7007/3 15/5 4.33X2.12X0.64 
7007/4 24/3.5 4.33X2.12X0.64 


SINGLE OUTPUT: 150-200W 


7030/1 5/30 5.90X3.54X0.81 
7030/2 12/16.5 5.90X3.54X0.81 
7030/3 15/13.0 5.90X3.54X0.81 
7030/4 2.4/8.0 5.90X3.54X0.81 
7030/5 28/7.0 5.90X3.54X0.81 
DUAL OUTPUT: 80-120W 
8001 +5/8 5.90X2.81X0.81 INPUT: 170-360VDC 
8002 +12/4.5 5.90X2.81X0.81 (MIL 704A) 
8003 +5/4.0 5.90X2.81X0.81 Model VIA Size 
8004 + 24/2.5 5.90X2.81X0.81 7701/1 5/20 5.12X2.91X0.81 
7701/2 12/11 5.12X2.91X0.81 
TRIPLE OUTPUT: 117-135W 7701/3 15/8.5 5.12X2.91X0.81 
8506 5/9, + 12/3 5.51X4.29X0.81 7701/4 2415.5 5.12X2.91X0.81 
8606 5/9, + 24/3 5.51X4.29X0.81 7701/5 28/4.5 5.12X2.91X0.81 
NOTES: 
1. ALL MODULES ARE E.M.1./RFI FILTERED. 
2. TEMP RANGE (WITH NO DERATING) 
~54°C/+85°C BASE PLATE. 
3. LARGE ENGINEERING TEAM FOR CUSTOM 
AND SEMI-CUSTOM ‘REQUIREMENTS. 
TULPIGHE SOL E iwc. 


IF. 


PO. BOX 657, BELMONT, NH 03220 


TEL. (603) 267-8865 (603) 267-7355 
FAX (603) 267-7258 
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the regulator’s input serves as a constant-current 
source for the actual load. 

You can power the circuit with any one of the com- 
monly available +15 or +12V supplies. The voltage 
dropped across the regulator and dummy load obvi- 
ously decrease the total compliance voltage of the cir- 
cuit. 

You set the load’s current with R,. The current 
equals 1.25A/Q x Ry. Q; is a switch controlled by the 
op amp. As long as Vcon is less than V7pHpR, Q; Is on, 
where VrHR= VsuppLy X R3/(Re+ Rg). Of course, you 
don’t have to use the particular op amp and switch 
transistor shown in Fig 1; you can adapt virtually any 
components that can handle the current and voltage 
required for your application. You can also return Ry’s 
wiper to the ADJ input of the regulator and thereby 
avoid running all of the dummy load’s current through 
the wiper. 
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LM317T 


® Vin Vout 
15V 4N4001 


Q; 
VN10KM 


— 4 
0 15V _ 


LM224J 
: 130k 1N965B 


-15V 
O 


R 
ni a> ee 
Veon > 15 R2+Rs 


Fig 1—Once you realize that a voltage regulator must consume a 
constant current to supply a fixed dummy load at its output, you 
can understand how that regulator can function as a constant- 
current source for a live load that is connected to that regulator’s 


input. 


Solenoid driver limits hold current 


Athos Follo 
ALC App Lab Chim, Milan, Italy 


In many applications, a solenoid driver must first 
briefly supply a large amount of pull-in current, which 
quickly actuates the solenoid. Thereafter, the driver 
must supply a much lower holding current to avoid 
burning the solenoid out. To avoid using the custom- 
ary, cumbersome large capacitors or power-wasting 
resistors, you can use the switching technique in Fig 1. 

As long as the input to the circuit is low, diode D, 
holds transistor Q, off; a low input also prevents the 
op-amp circuit from oscillating. When the input reaches 
24V, Q) switches on and pulls in the solenoid. Concur- 
rently, D4 is back biased, and C; begins charging up. 
When C, charges up, the op-amp circuit begins to oscil- 
late, switching Q, on and off. 

The time constant defined by R, and C; determines 
the length of the period during which the solenoid 
receives full power. Rg and Co set the oscillator’s fre- 
quency, and Re sets the oscillator’s duty cycle. The 
hold current is directly proportional to the duty cycle. 
For the components shown in Fig 1, the full-power 
period is 800 msec, the oscillator’s frequency is 3 kHz, 
and its duty cycle is 50%. 
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@ 
COMMAND 


NOTE: 
ALL DIODES ARE 1N4148s 


Fig 1—This solenoid driver supplies a long full-power pulse in 
order to pull in the solenoid. This pulse is followed by a train of 
short pulses that holds in the engaged solenoid without burning it out. 
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The creator's setting the new standard. Again. 


Zilog’s NMOS SCC is the clearly established industry 
standard. Now our CMOS SCC, the Z85C30, brings you 
all the low power, low temperature, high reliability 
advantages of CMOS technology—and more. Off the 
shelf. It’s the new design and upgrade opportunity 
you’ve been waiting for. 


Impressive performance. 

Along with the tremendous performance benefits 
of having an SCC in CMOS, you'll get greatly increased 
speeds. Maximum data rates of 2.5 Mb/sec, for example. 
And the on-board 10x19 -bit status FIFO and 14-bit byte 
counter ensure high-speed SDLC transfer. Plus the CMOS 
SCC’s enhanced DMA support cuts your CPU overhead 
considerably, so you don’t have to babysit the device. 


Easy to design in. Pin compatible upgrade. 

Zilog’s CMOS SCC easily interfaces to multiplexed 
or non-multiplexed microprocessors. The Z85C30 is 
function compatible—software compatible and pin 
compatible—with the industry standard NMOS SCC. 

So all you have to do is plug it in. 


Quality and reliability you can count on. 

Using Zilog’s advanced 2 micron CMOS manufac- 
turing process, we’re currently achieving better than 
100 PPM on the Z85C30. With over 4000v ESD protec- 
tion, the device has a very high immunity to EM1 and 
static-induced stress. And the CMOS SCC is available in 
MIL Standard 883C for even more reliability assurance. 


We wrote the book on SCCs. 

Zilog’s NMOS SCC is widely used by the industry’s 
top names in system manufacturing. Our original SCC 
literature is the book that much of rest of the industry 
has used as a source. We offer a full complement of sup- 
port materials including application notes and a list of 
detailed answers to the most commonly asked questions. 

We’ve got lots more to tell you about the CMOS 
SCC. Not to mention some other very exciting Zilog 
SCCs, including the soon-to-be-released SMART SCC and 
INTEGRATED SCC. All off the shelf and backed by Zilog’s 
proven quality and reliability. Enough said. Contact 
your local sales office or your authorized distributor 
today. Zilog, Inc., 210 Hacienda Ave., Campbell, CA 
95008, (408) 370-8000. 


Right product. Right price. Right away. Zilog 


ZILOG SALES OFFICES: CA (408) 370-8120, (714) 838-7800, (818) 707-2160, CO (303) 494-2905, FL (813) 585-2533, GA (404)923-8500, IL (312) 517-8080, MA (617) 273-4222, MN (612) 831-7611, 
NJ (201) 288-3737, OH (216) 447-1480, PA (215) 653-0230, TX (214) 987-9987, CANADA Toronto (416) 673-0034, ENGLAND Maidenhead A) (628) 39200, W. GERMANY Munich (49) (89) 612-6046, 
JAPAN Tokyo (81) (3) 587-0528, HONG KONG Kowloon (852) (3) 723-8979. TAIWAN (886) (2) 741-3125, SINGAPORE 65-235 7155, DISTRIBUTORS: U.S. Anthem Electric, Bell Indus., Hall-Mark Elec., 
JAN Devices, Inc., Lionex Corp., Schweber Elec., Western Microtech. CANADA Future Elec., SEMAD, LATIN AMERICA Argentina—Yel.-(1) 46-2211, Brazil—Digibyte (011) 241-3611, Mexico—Semiconductores 


Profesionales (5) 536-1312. 
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Design Entry Blank 


$100 Cash Award for all entries selected by editors. An 
additional $100 Cash Award for the winning design of 
each issue, determined by vote of readers. Additional 
$1500 Cash Award for annual Grand Prize Design, 
selected among biweekly winners by vote of editors. 


To: Design Ideas Editor, EDN Magazine 
Cahners Publishing Co 
275 Washington St, Newton, MA 02158 


| hereby submit my Design Ideas entry. 
Name 


Title Phone 


Company 


Division (if any) 

Street 

City eae eae Zip 
Design Title 


Home Address 


Social Security Number 
(Must accompany all Design Ideas submitted by US 
authors) 


Entry blank must accompany all entries. Design entered 
must be submitted exclusively to EDN, must not be 
patented, and must have no patent pending. Design must 
be original with author(s), must not have been previously 
published (limited-distribution house organs excepted), and 
must have been constructed and tested. 

Exclusive publishing rights remain with Cahners 
Publishing Co unless entry is returned to author or editor 
gives written permission for publication elsewhere. 

In submitting my entry, | agree to abide by the rules of 
the Design Ideas Program. 


Signed 
Date 


ISSUE WINNER 


The winning Design Idea for the September 15, 1988, 
issue is entitled “Diagrams convert optical units,” sub- 
mitted by Dan G Sporea of the Central Institute of Physics 
(Magurele, Romania). 


Your vote determines this issue’s winner. All designs 
published win $100 cash. All issue winners receive an ad- 


ditional $100 and become eligible for the annual $1500 
Grand Prize. Vote now, by circling the appropriate number 
on the reader inquiry card. 


Three measurements 
characterize filters 


Michael M McDermott 
Delco Electronics, Kokomo, IN 


By merely making measurements of a bandpass filter’s 
gain at three key frequencies, you can calculate the 
filter’s essential parameters: Ho, fo, and Q. The three 
frequencies are: the expected center frequency of the 
filter and each —3-dB point. This type of bandpass 
filter responds in the following way: 


H(f) = 


(1) 


If you call the three key frequencies f}, fo, and fg 
and the respective gains H,, Ho, and Hg, then you can 
calculate Ho, fo, and Q from the following equations: 


H?H3 (f3 — f?) + HH} (f} — £3) + H3H3 (f3 — f3) 


ae 1 (2) 
H?H3 (4 - A) + HER # - a) + HHI Fe - 1) 
H3 — Hj 
= fz f f f 
OE) a 
Ho = 


Alternatively, once you know fo and Q: 


Ho = H, + @(%8)(# - 1). (3) 


Thus you have two approaches to calculating a filter’s 
basic parameters. 


To Vote For This Design, Circle No 747 
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THE POINEOF-SALES 


It’s called, ‘“‘the Point-of-Sale.” It’s where 
business happens. It’s where money changes 
hands. 

It’s where computers have to unfailingly 
document, record and display every 
transaction. 

It’s where NCR has more experience than 
any other computer company in the world. 

And for these reasons, it’s where you should 
use NCR POS components in the systems you 
market. 

Whether you’re looking for system 
components like scanners, mini scanners, 


customer displays, cash drawers, or the most 
complete line of transaction printers available, 
look to NCR—the leader in POS products. 
You'll find technology developed by hundreds 
of millions of dollars in R&D and POS 
components manufactured to assure the highest 
levels of reliability. Reliability proven in NCR 
applications all around the world. 

So when you’re putting your systems, 
and your reputation on-the-line, why not 
use the best POS components available. 
Call NCR Technology Marketing Division 
at 1-513-445-7443. 


Nice 
Drediing. vale 
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It’s here. The designer's 
dream. A motorized card 
reader so small, so compact, 


so lightweight, you can design 


it into any system you dare 
imagine. 
Tokin’s new MCA-1601 


boasts the kind of impeccable 


design that only Tokin, with 


a full half-century of magnetic 


engineering achievements, 
can produce. 


The MCA-1601 overcomes 


card readers’ biggest draw- 


back—size. Slim (46mm) and 


lightweight (700g), it gives 


you the power and flexibility 


TOKI 


CIRCLE NO 138 


TOKIN TECHNOLOGY UPDATE 


More Card Reader, Le 


to design more compact mag- 


netic card systems thanever head stability. Each Tokin credit authorization 
before. card reader/writer features terminals, ID checkers 
But Tokin doesn’t stop original F2 decoderICsand —_ and POS terminals. 
there. Our power lineup of exclusive magnetic heads for Whatever you re looking 


card readers and writers 
offers the perfect choice for 
a vast range of specifications 


Manual magnetic card reader/writer unit 


Motorized magnetic card reader/writer unit 
= ffi ae 


Tokin Corporation 
Hazama Bldg., 5-8, Kita-Aoyama 2-chome, Minato-ku, Tokyo 107, Japan 
Phone: 03-402-6166 Fax: 03-497-9756 Telex: 02422695 TOKIN J 


Tokin America Inc. 

155 Nicholson Lane, San Jose, California 95134, U.S.A. 
Phone: 408-432-8020 Fax: 408-434-0375 

Chicago Branch 

9935 Capitol Drive, Wheeling, Illinois 60090, U.S.A. 
Phone: 312-215-8802 Fax: 312-215-8804 


and needs. Units like the 
MCI-111 with full readable 
configuration, and the com- 
pact MCS-135/136 with ten- 
sion bar to provide improved 


superior performance over a 
range of applications includ- 
ing strip card readers for 


for in a card reader/writer, 
Tokin delivers improved 
performance and flexibility, 
and the opportunity to design 
card systems that match your 
most demanding specifica- 
tions. Check us out. 


* Compared with conventional Tokin models. 


Tokin Electronics (H.K.) Ltd. 


Room 806 Austin Tower, 22-26A Austin Avenue, 
Tsimshatsui, Kowloon, Hong Kong 

Phone: (3) 679157~9 Fax: (3) 7395950 

Taiwan Liaison Office 

5th Fl., No.9, Alley 9, Lane 123, Sec.3 Jen Ai Road, Taipei 
Phone: (02) 7714354 Fax: (02) 7217051 


Munchen Liaison Office 

Elisabethstra&e 21, 8000 Munchen 40, Bundesrepublik Deutschland 
Phone: (089) 271 75 22 Fax: (089) 271 75 67 

Telex: 5 24 537 tokin d 


You can reach our agents by phone: Denmark (03) 63-3830; France (1) 45-34-7535; Italy (0331) 67-8058; Spain 729-1155; Switzerland (01) 830-3161 


LITERATURE: COMPUTERS & PERIPHERALS 


Summary of high-resolution 
graphics cards 


This report identifies all manufac- 
turers of high-resolution graphics 
cards for the IBM PC/AT and PS/2 
and details the products they manu- 
facture. It features a market sum- 
mary, a product-evaluation scheme, 
and definitions of the terms used 
to describe the cards. This 1988 re- 
port is three times longer than the 
1987 edition. $250. 
Jon Peddie Associates, 6201 
Asoct Dr, Oakland, CA 94611. 
INQUIRE DIRECT 


Guide to 
personal computers 


The 2nd edition of The Guide to Per- 
sonal Computers in Industrial 
Automation is a comprehensive sin- 
gle-source reference for the use of 
IBM-compatible and Macintosh per- 
sonal computers. The 102-pg guide 
lists 700 products from 300 vendors. 
Entries include application soft- 
ware, PC hardware, industrial com- 
puters, industrial I/O devices, and 
peripherals. The guide also pro- 
vides applications in process moni- 
toring and control, data acquisition, 
PLC (programmable logic control- 
ler) programming/documentation, 
statistical quality control, manufac- 
turing resource planning, operator 
interface, and cell control. A train- 
ing section provides application 
training and technology reviews 
that include charts, photos, and dia- 
grams. $39.95. 
Synopsis Corp, 2708 Salisbury 
Plain, Raleigh, NC 27612. 
INQUIRE DIRECT 


Report helps you evaluate 
communications issues 


The 390-pg volume, The Impact of 
Evolving Communications Tech- 
nologies, helps you assess the im- 
pact of major communications de- 
velopments on public and private 
networks. The table of contents 
provides a single-source reference 
to subjects ranging from artificial 
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intelligence to voice synthesis and 
recognition. The report presents 
applications, economic and technical 
considerations, and technical com- 
parisons. Each section of the book 
details a technology, such as local- 
area network/metropolitan-area 
network (LAN/MAN) and wide- 
band services, fiber optics, ISDN, 
and virtual networks. Tables, dia- 
grams, and flow charts illustrate 
the text. 

Bellcore Licensing, 290 W Mt 
Pleasant Ave, Livingston, NJ 
07039. 

Circle No 645 


The 
PC Technical 
‘Source-Book 


1988 Edition 


ction of Hardware and Software 
nd Data on the IBM PC Family 
ind Its Operating System _ 


By 
trial Computer Source 


Manual targets IBM PC/XT 
and PC/AT users 

Aimed primarily at engineers, sci- 
entists, and other professional IBM 
PC/XT and PC/AT users, The 1988 
PC Technical Source-Book is a col- 
lection of hardware and software in- 
formation on the IBM PC family 
and its operating system. The 76-pg 
manual provides an introduction to 
the IBM PC for the beginner and 
a ready reference for the experi- 
enced user. Topics covered include 
I/O bus 62-pin connectors, a bus sig- 
nal summary, memory maps, I/O 
maps, DMA channels, switch set- 
tings, and DOS commands. Further 
topics are AT CMOS memory, 8237 


DMA controllers, keyboard scan 
codes, IBM PC/XT and PC/AT I/O 
card dimensions, and hex and deci- 
mal equivalents. 
Industrial Computer Source, 
5466 Complex St, Suite 208, San Di- 
ego, CA 92123. 
Circle No 650 


Brochure sums up 


STE Bus board architecture 


You can find helpful information 
about STE Bus (IEEE-1000) 8-bit 
processor-board architecture in this 
illustrated 6-pg brochure. The pub- 
lication contains charts and dia- 
grams that compare the perform- 
ance of the STE Bus with a 16-bit 
bus. It also includes information 
about the STE Bus’s ability to han- 
dle multiple masters. Further, the 
booklet describes the processing of 
interrupts and how the device al- 
lows priority to be determined 
without the use of daisy chaining 
or device-dependent timing con- 
straints. 
STEMUG-US, Box 7529, New- 
ark, DE 19714. 
Circle No 646 


Leaflet offers F-O 
multiplexer options 


This 6-pg, fold-out brochure de- 
scribes 15 port cards and their con- 
figurations. A chart provides de- 
tailed specifications, such as data 
rate or frequency response, inter- 
face type, number of channels, and 
signal type. The publication also in- 

cludes photographs and diagrams. 
Versitron Inc, 9005-8 Junction 
Dr, Annapolis Junction, MD 20701. 
Circle No 653 


Newsletter for 
datacomm/telecomm users 
This quarterly newsletter, Network 
News, informs data-communica- 
tions users about the latest time- 
and money-saving restoration and 
analysis techniques being used in 
networks around the globe. Focus- 
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ing on the vendor’s most recent 
product developments, the 8rd edi- 
tion features the Interview 6600 
protocol tester, a line of network 
restoration systems, the Artacs 
PBX management system, and the 
training courses offered by the com- 
pany. 

Atlantic Research Corp, 
-Teleproducts Div, Marketing Com- 
munications, 7401 Boston Blvd, 
Springfield, VA 22153. 

Circle No 647 


Catalog lists workstation 
memory products 


The 1988-89 edition of the Catalog 
for Memory Products and Techni- 
cal Support Services details the 
vendor’s line of workstation mem- 
ory products for DEC, Sun, Apollo, 
IBM, and Macintosh machines. The 
text also presents the vendor’s add- 


in memory for open architecture 
buses, such as DEC’s Q-Bus, VME 
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Bus, VME/VSB, and Versabus. 
Photos and complete technical 
specifications for all memory prod- 
ucts listed complete the publication. 
Clearpoint Research Corp, 99 
South Street, Hopkinton, MA 

01748. 
Circle No 655 


CIRCLE NO 139 


1102 Silver Lake, Cary, IL 60013 


Booklet summarizes 
PC products 


The vendor’s compact 64-pg catalog 
(No 288) contains a listing of high- 
performance single-board comput- 
ers and IBM PC/AT-compatible 
systems. Another section provides 
a list of components for packaging 
a passive-backplane system. The 
reference data section features such 
information as terminology, NEMA 
enclosure standards, an RS-232C 
pin guide, and RAM/ROM cross- 
references. 
Diversified Technology, Box 
748, Ridgeland, MS 39158. 
Circle No 652 


Information on the 
UTX/32 version of Unix 


The company’s brochure describes 
how UTX/82 provides the standard 
benefits of Unix, which include pro- 
tection of users’ software invest- 
ments, a wide range of applications 


Coilcraft is 
big in small 
inductors 


Call Coilcraft for all your surface mount 
inductors—fixed, tuneable, transformers, or toroids. 
Most are in stock, ready for immediate ship- 
ment. And all are priced incredibly low, even in 

small quantities. 

To help you get started, we’ve prepared 
Experimenter’s Kits with dozens of our most 
popular values. 

For complete specifications, or to order your 
kits, call 312/639-6400. 


Experimenter’s Kits 

Fixed Inductor Kit CIOO—$125 

4 nH—1,000 uH, 64 values (6 of each) 
Tuneable Inductor Kit C101—$50 

100 nH—10 uH, 11 values (5 of each) 


312/639-6400 
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ARE YOU USING... 


e Mentor Graphics’ IDEA Series™? Meta’s Mentor 
: Server version of HSPICE interfaces directly into the 
| IDEA MSPICE environment. 


¢ IBM VM/CMS? Meta-Software’s HSPLOT high-resol 
graphics post-processor drives all devices supported 


@ VIEWlogic® Workview™? Workview covers th 
engineer's total workday needs, incl 
using HSPICE. 


most electronic design tools. 


@ Interfaces currently under development include the IBM Circuit Board a 
Design System (CBDS), mixed-mode analog/digital simulation and more. 


NO MATTER HOW COMPLEX THE PROBLEM, 


META OFFERS THE CIRCUIT SIMULATION SOLUTION! 


Software evaluations are available at no charge. For detailed information on Meta-Software 
products, please contact us! 


META-SOF T WARE 


Meta-Software, Inc. « 50 Curtner Avenue, Suite 16 e Campbell, CA 95008 
Phone (408) 371-5100 ¢ FAX (408) 371-5638 « TLX 910-350-4928 
Toll Free (800) 346-5953 
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software, transparent communica- 
tion between heterogeneous com- 
puter systems, and compatibility 
with numerous hardware architec- 
tures. The publication also explains 
how the UT'X/32 incorporates the 
advantages of the company’s expe- 
rience in designing real-time com- 
puter systems. 

Gould Inc, Computer Systems 
Div, Box 409148, Fort Lauderdale, 
FL 33340. 

Circle No 649 


Guidelines for handling 
tape cartridges 


The 3M Black Watch ‘-in. Tape 
Cartridge Care and Handling 
guidelines can help users get opti- 
mum performance from the ven- 
dor’s tape cartridges, which are 
used with the IBM 3480 tape-car- 
tridge subsystem. The seven guide- 
lines describe storage procedures, 
temperature and moisture condi- 


tions, how to avoid potentially dan- 
gerous magnetic fields, and how to 
spot cartridge damage that could 
cause damage to drive heads. The 
recommended ways to handle, 
clean, stack, and bulk-erase the 
tape cartridges are also explained. 
Data Products, 3M/Magnetic 
Media Div, 8200 Highwood Dr, 

Minneapolis, MN 55438. 
Circle No 654 


Publications clarify 
data-acquisition systems 


This technical data sheet and appli- 
cation note explain the FERA/ 
FERET fast-encoding and readout 
data-acquisition systems. The 4- 
color, 8-pg data sheet details the 
features of these modular systems 
and describes units for fast A/D con- 
version (Model 4300B), time-to- 
digital conversion (Model 4303), and 
fast-access memory (Model 4802). It 
also reports on modules that pro- 


vide logic decisions based on analog 
and time information. The applica- 
tion note, FERA/FERET Fast- 
Encoding and Readout ADC/TDC 
Systems (AN 4004A), presents the 
systems using text, tables, and dia- 
grams, and discusses several con- 
figurations. 

LeCroy Corp, 700 Chestnut 
Ridge Rd, Chestnut Ridge, NY 
10977. 

Circle No 651 


POWER PLUS... 
Quality and 
Support You Can 
Rely On 


The Panasonic® MR Series of 75 Watt 
and MS Series of 100 Watt multiple 
output Switching Power Supplies. 
Their efficiency and reliability are clear 
from features like these: 


e 4 outputs; jumper selectable dual 
input 

e 3-year limited warranty 

e Off-the-shelf availability 

e Recognized by UL 114, 478; 
certified by CSA; approved 
by TUV for VDE 0806, Class 1 

e Printed circuit board construction 

e@ 100kHz switching frequency; 
FET circuitry 

e Meets FCC Class B and VDE 
Class B noise regulations 

@ OCP/SCP/OVP 
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e Standard power fail signal 


e Compact and lightweight. Ideal for 


Panasonic 


use in computers and computer 
peripherals, avionics and telecom- 
munications equipment, scientific 
and medical instrumentation, and 
comparable applications. 


CIRCLE NO 141 


Industrial Company 


Power Supplies Department 
Two Panasonic Way 
Secaucus, NJ 07094 

(201) 392-4290 
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"A career as an 
EDN editor offers 
you great variety 
and flexibility.” 


EDN Editor David Shear 


Just over a year ago, David Shear held an engineering 
position much like yours. Today, as an EDN editor, he 
is extending his engineering experience. 


David is enthusiastic about his new career: “I’m acquiring 
a broader understanding of engineering than was possible 
as an engineer and the work is more varied. Also, the 
writing challenges me to translate my knowledge and 
experience into useful information for our readers.” 


He also enjoys the recognition and visibility that come 
with being an EDN editor. As David says, “I cover develop- 
ments, breakthroughs, new technologies, and product intro- 
ductions across the entire spectrum of electronics. 
I’m at the forefront.” 


You too can turn your electrical or 
electronic engineering background 
into an exciting opportunity with 
EDN. All you need are a B.S. in 
electrical engineering, at least 
two years of design experience, 
and an ability to write clearly. 
Salaries are commensurate 
with engineering experience. 


If you're interested, please 
call Toll Free 1-800-521-1127 
x733 and ask for Michelle 
Clarke in Human Resources. 
Or send your resume to her 
at Human Resources Dept., 
275 Washington Street, 
Newton, MA 02158-1630. 
David Shear is glad he 
did. You will be too. 


The Only 
Off-The- 
Shelf, 


Universal 


Input 
Power Supply 
Has Just 
Become 
Reality. 
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Introducing VL Series Power 
Supplies. The only standard, 
off-the-shelf, universal input 
power supplies available. And 
only Converter Concepts can 
bring them to you. 


Surface Mount Technology 
Allows Converter Concepts To 
Give You A Unique Advantage. 


The VL Series Power Supplies 
utilize surface mount 
technology. And since we now 
have in-house surface mount 
capabilities, you get the total 
“Made in America” quality 
you've come to expect from 
Converter Concepts, at a 
competitive price. 

Converter Concepts’ unique 
new PC board level, universal 
input power supplies are 
completely interchangeable 
with standard footprints as 
well as standard input/output 
configurations. 


The VL Series 

is available in 40, 50 

and 60 watt models with 
either 3 or 4 output configura- 
tions. The outputs are post 
regulated and both voltage 
and current limited. 


Now you can have the 
advantage of universal input in 
addition to the quality and 
reliability afforded by surface 
mount technology. 


Plus, if you require a product 
other than a standard model, 
we have the engineering 
expertise to design and 
produce a power supply that 
meets your exact specifications. 
And that includes universal 
input spec’s for TEMPEST. 


Yes, other power supply 
makers may try to hand you a 
line about their universal input 
expertise. But remember, we 
created and perfected universal 
input technology more than a 
decade ago. That’s your 
guarantee of quality. 


CIRCLE NO 143 


The VL Series Power Supplies 
are the latest innovation from 
the people with ideas—ideas 
that power technology. For 
more information, contact 
Converter Concepts today! 


SK 
SK 4, 
CONVERTER 
CONCEPTS! 


Industrial Parkway 
Pardeeville, WI 53954 
Toll Free: (800) 253-5227 
(608) 429-2144 

TWX: 910-280-2630 
Telefax: (608) 429-9241 
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LITERATURE: COMPONENTS 


Reprint describes use 
of floating annular ring 


This reprint of a paper published 
in IEEE Transactions on Compo- 
nents, Hybrids, and Manufactur- 
ing Technology discusses the “Ad- 
vantages of a Floating Annular 
Ring in Three-Layer Tab Assem- 
bly.” To help explain these advan- 
tages, it presents a figure with 
three drawings that show a com- 
parison of three types of construc- 
tion, one of which is the annular- 
ring construction. The paper con- 
cludes: with a discussion of applica- 
tions and three additional figures. 
Rogers Corp, Box 700, Chandler, 
AZ 85244. 
Circle No 410 


Visual aid helps you 
choose the best FET 


This 22 x 32-in. wall chart helps you 
select the most suitable FET for 
your design—whether it’s a low- 
leakage/low-noise JFET, an ultra- 
high-speed DMOS FET, or a low- 
power MOSFET. The chart also in- 
cludes specifications for the ven- 
dor’s most popular low-power dis- 
crete FETs. For easy reference, 
the chart is organized by major cir- 
cuit categories, such as amplifiers, 
switches, choppers, commutators, 
diodes, current regulators, oscilla- 
tors, mixers, and voltage-controlled 
resistors. Within each application 
area, the parts are sorted according 
to selection criteria—for example, 
amplifier FETs are sorted by criti- 
cal parameters and by package op- 
tions. 
Siliconix Inc, 2201 Laurelwood 
Rd, Santa Clara, CA 95054. 
Circle No 415 
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App note explains 
switched-capacitor filters 


AN8: Applications for Switched- 
Capacitor Building Blocks dis- 
cusses part values for a variety of 
tested circuits using switched-ca- 
pacitor building blocks. Among the 
circuits detailed are a +5V preci- 
sion instrumentation amplifier, a 
variable-gain amplifier, relative- 
humidity signal conditioners, an 
LVDT (linear variable differential 
transformer) signal conditioner, and 
A/D and V/F converters. The note 
also provides complete schematics. 
Linear Technology Corp, 1630 
McCarthy Blvd, Milpitas, CA 

95035. 
Circle No 412 


Search for discrete 
semiconductors on disk 


The Discrete Semiconductor Ver- 
sion of Specs in Secs is the vendor’s 
second catalog on disk, providing 
information on an entire line of dis- 
crete semiconductors. The selection 
encompasses bipolar power transis- 


tors, power MOSFETs, small-sig- 


nal devices, RF devices, optoelec- 
tronic devices, rectifiers, optoelec- 
tronic devices, rectifiers, zeners, 
thyristors, and sensors. The direc- 
tory lists more than 6500 devices, 
20,000 cross-references, 44 stan- 
dard-package types, and 87,000 pa- 


rameters. According to the vendor, 
when you make a search using 
either the part number or the pa- 
rameter, the model numbers of the 
best devices for your needs appear 
in order of suitability. You can then 
consult the appropriate data book 
or device data sheet to confirm your 

choice as the best selection. $2. 
Motorola Semiconductor Prod- 
ucts, Literature Distribution Cen- 
ter, Box 20912, Phoenix, AZ 86036. 
Circle No 411 


TIMECO HiME DELAY RELAYS 


SQ, Bax NOK Bmiciegion, 8 LENS 
Recrseye: 3%: ~ Kh Sores, 
- Besndngis, WV 25285 


Folder features timers 
and relays 


This 8-pg publication details the 
vendor’s line of timing controls con- 
sisting of time-delay relays and tim- 
ers. The booklet provides a selec- 
tion chart for time-delay relays and 
a timer selection guide. It also in- 
cludes specifications, photographs, 
and diagrams. 
Timeco Inc, Box 8036, Hunting- 
ton, WV 25705. 
Circle No 413 


Publication reports on 
power-transistor reliability 


The 68-pg Bipolar Power Transis- 
tor Reliability Report gives up-to- 
date performance information for 
the vendor’s devices. It explains the 
purpose of all tests performed on a 
reliability audit and gives the actual 
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audit results. The report includes 
graphs and tables showing the fail- 
ure rates in time and trends for 

each major device package. 
Motorola Semiconductor, Lit- 
erature Distribution Center, Box 

20924, Phoenix, AZ 85063. 
Circle No 417 


Volume contains array 
of industrial products 


This 64-pg expanded souce book 


presents an entire line of digital 
panel meters (DPMs). In addition, 
it lists a wide variety of compo- 
nents, including RTDs, 4- to 20-mA 
isolated and nonisolated transmit- 
ters, and an encapsulated 175-mW 
process loop supply. It provides a 
product selection guide, price lists, 
ordering information, and a table of 
conversion formulas. 
Acculex, 440 Myles Standish 
Blvd, Taunton, MA 02780. 
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F FIBERGLASS 
EPOXY 


INSULATION . 
COMPONENTS 


EN STOCK TOOLS! 


. poe rs = 


129 NORTH PARR STREET, EAST GRANGE. REW JERBEY INI, 
PHONE (202 we ae one FBV SIE 


Summary of 
insulation components 


This 6-pg, 4-color brochure covers 
fiberglass epoxy insulation compo- 
nents, including materials, potting 
forms, coil bobbins, coil-form tub- 
ing, microminiature tubes, and cir- 
cuit-board forms. The pamphlet 
lists tolerances and typical proper- 


the unlimited design benefits of miniature metal tubing. 


design benefits number 505 and 506 


REDUCING/ EXPANDING 


Small tubing diameters can be reduced or expanded up to 
20% of the original diameter with exacting tolerances. The 
standard transition angle of 13° allows a means to regulate 
fluid or air flow, locate an internal or external position, or join 


one diameter to another. 


You'll find a lot of design options in our small tubing 
booklet. Or talk directly to our design specialists at . 


1-800/321-6285. 


O 


UTI 


314 


UNIFORM tuses, inc. 


Collegeville, PA 19426-0992 ¢ Telephone: 215/539-0700 
TWX: 510-660-6107 © Telex: 84-6428 e FAX: 215/489-1150 
In Europe: UTI U.K. 983-404049 e Telex: 869441 UTIUK G 
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ties of glass epoxy sheets and de- 
scribes header plates. A separate 
mandrel list is also available. 
Stevens Products Inc, 128 N 
Park St, East Orange, NJ 07019. 
Circle No 418 


EMI filters categorized 


This 32-page catalog, entitled EMI/ 
Filters for Professional and Mili- 
tary Applications, describes a 
range of lowpass, bulkhead-mount- 
ing, feed-through EMI filters. It 
presents standard ranges of filters 
that are approved for British Stan- 
dard assessment levels, and in- 
cludes cross-reference tables for 
relevant US MIL-STD specifica- 
tions. The booklet also includes ap- 
plication notes and installation pro- 
cedures for the filters. 

Beck Electronics Ltd, Main 
Cross Rd, South Denes, Gt Yar- 
mouth, Norfolk NR30 3PX, UK. 
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BECAUSE YOU KNOW — 
WHAT’S WATTS, 
GO WITH GATES 
AND TAUBER. 


There's no substitute 
for dependable battery power. 


That’s why discriminating engineers 
specify Gates Nickel-Cadmium 
or Sealed Lead-Acid batteries 
for their critical applications. 


Gates gives you the most 
watts per cubic inch of battery possible 
and a selection second to none. 


And Tauber gives you Gates quality 
-in the exact configuration you need. 


Call for our free brochure today! 


Sia. 


Energy Products 


TAUBERSGLECTROMCSwmwe 
Serving the Western Region. 


4901 W. Morena Blvd., Ste. 314 San Diego, CA 92117 
619-274-7242 FAX: 619-274-2220 
LA: 213-416-9000 
OC: 714-667-0177 N.CA: 408-737-9408 
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IF YOU'RE 
WASTING TIME 
LOOKING FOR TH 
BROADEST LINE OF 
SMD’ PASSIVES, 


CUT IT OUT! 


Mail to: Mepco/Centralab, Attn: Corp. Advertising 
2001 W. Blue Heron Bivd., P.O. Box 10330 
Riviera Beach, FL 33404 


Mail this coupon today to request your personal copy of the new Mepco/Centralab 
Surface Mount Device Catalog, containing important design, performance and speci- 
fying data on America’s broadest line of SMD® passive components: 

e Tantalum and monolithic ceramic chip capacitors = \jame 

e Aluminum electrolytic capacitors 

e Thick-film and precision metal-film resistors 
e Power resistors Company 
e High-performance trimmers 
e Selector switches 

Or ask for our valuable data book on leaded resistors —pddress/MS 
and capacitors. 


Title 


Dept. / Div. 


Please send me these specification guides: sold 
_) Surface Mount Device Catalog State/Zip 
L] Resistor /Capacitor Data Book EDN120888 


MEPCO/CENTRALAB 


A DIVISION OF NORTH AMERICAN PHILIPS CORPORATION 


PHILIPS 
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=SMD is a service mark of North American Philips Corporation. 


A World First - for electronics 
industry designers 


Great resources are always brought to bear 
on the production of integrated circuits and 
other “intelligent” components. Well its 
our job, at Ericsson to see to it that the so- 
lutions in the resistor area keep in step. For 
this reason we work on producing smart 
solutions in terms of resistors. We call these 


Erisistor resistor networks. 


Erisistor is more than a component, its 
a PC-based system where you can specify, 
design, order and let manufacture resistor | at 
network solutions combining the economy ae 
of discrete resistors with the flexibility of 2 
fully customized solutions. 


the irresistable resistor 


ERICSSON 


Ericsson Components AB 

P.O. Box 98 

S-563 00 Granna 

SWEDEN CIRCLE NO 162 


Now Logical Solutions Technology, Inc. 
makes it possible to build testability into ICs and 
PCBAs during product development. All it takes 

is the use of our T-circuit architecture in your 
designs. A small step up front to reduce design 
verification time and reduce the expense of 
detecting defects in manufacturing. 


puts from 5 to 48 VDC. Sutout rom 5 VDC to 1500 
A set of circuits and full instructions make _ VDC. Single, dual, center-tap (+/-) outputs. Regulated and ~ 
designs testable without expensive fixturing. _ unregulated. Ask about our New Step-Down converters for _ 
Our circuits provide both functionality and battery-powered logic and other applications! 


the visibility and control needed to minimize ¢ SMART FORCE™ INVERTERS FOR EL LAMPS! 


rs Smart Force DC-AC Inverters extend the useful life of 
Glagnostic time. Call or write today. LSTI. Electroluminescent lamps. Power EL to backlight LCDs 


310 W. Hamilton Avenue Suite 101, and membrane, switches, and more! Ask about our New 
Campbell, CA 95008. Phone: 800-BIT-LSTI. miniaturized P Package Inverters! 


In California: 408-374-3650. Telex: 172867. 
FAX: 408-374-3657. 


Logical Solutions Technology, Inc. Tau \ = Endicott Research Group. Inc. 
Se SR a eee 


FAX: 607-754-9255 ©1986 ERG, Inc. 
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Call today for complete product information and pricing: 


LITERATURE 


power devices, and power interface 
ICs. The 52-pg booklet describes 
each product family and lists per- 
formance characteristics and pack- 
age outlines. It also includes a 7-pg 
cross-reference section and a re- 
sponse card for further information. 

2 ee IX YS Corp, 2355 Zanker Rd, San 
TANDARD CONFIGURA’ A ose, CA 95181. 


@ ROGERS 


eMicro#Q 


DECOUPLING CAPACITORS 


Rann pep an anne 


Circle No 419 


Data sheet deals with 
decoupling capacitors 


This data sheet examines the ven- 
dor’s Micro/Q decoupling capaci- 
tors. It gives you product specifica- 
tions, describes standard and spe- 
cial configurations, and provides 
electrical performance. 

Rogers Corp, Circuit Compo- _ 
nents Div, 2400 S Roosevelt St, SS —L 
Tempe, AZ 85282. - 
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light pipes. 


Booklet deals with power 
MOSIGBTs and MOSFETS 


This selection guide surveys the 
company’s entire product line, 
which consists of power MOSIGBTs 
(MOS insulated gate bipolar transis- 
tors), power MOSFETS, Smart- 


Call or write for information. 


EDN December 8, 1988 


PULL A LIGHT SWITCH. 


FROM THIS... TO THIS. 


Durel” Electroluminescent (EL) lighting eliminates 
the wasted space, energy, and heat of incandescent bulbs. 


EL is light years ahead: No catastrophic failure. No filament 
to break. Immune to shock and vibration. | 


Uniform surface brightness and color: A single Durel lamp 
can replace a group of individual incandescent bulbs and costly 


Low power consumption: Typically less than 2mA per sq. in. at 115V, 
400Hz. Ideal for battery power and low-current drain applications. 


Thin: Nominal thickness of 0.024” (0.6mm) for space-efficiency. 
Pliable: Flexibility permits bending to fit unique shapes. 
High visibility in smoke/fog: Ideal for emergency lighting. 


DUREL CORPORATION 


Tm. AN AFFILIATE OF 3M AND ROGERS CORPORATION 
645 WEST 24TH ST.* TEMPE, AZ 85282 * 602-731-6200 


Brochure details 
surface-mount resistors 


This 24-pg brochure details the 
company’s range of surface-mount 
resistors and resistor networks. 
The publication contains full specifi- 
cations for 13 different series of sur- 
face-mount resistor products, in- 
cluding wirewound power resistors, 
metal-film power-chip resistors, 
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general-purpose flat-chip resistors, 
and precision flat-chip resistors. 
Further, it lists the package options 
that are available for the company’s 
close-tolerance, temperature-track- 
ing SMD resistor networks. 

Welwyn Electronics, Resistor 
Div, Bedlington, Northumberland 
NE22 7AA, UK. 


LITERATURE 


Summary of EMI/RFI filters 


The company’s Fall 1988 EMI Fil- 
ter Catalog lists a wide selection of 
EMI/RFI filters and accessories. It 
provides general descriptions, in- 
sertion-loss values, schematics, and 
ordering information. The publica- 
tion also features a glossary of 
terms, an emissions testing labora- 


Circle No 423 tory description, and an interna- 


tional safety agency summary con- 
taining nine different specifications. 
It provides information about FCC 
and VDE requirements and EMI 
filter applications. The company has 
expanded the catalog to include 
more than 450 parts. 

Stanford Applied Engineering, 
3020 De La Cruz Blvd, Santa Clara, 
CA 95054. 


TX7 Series 
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The leader in 
high density connectors 


As one of the top five worldwide connector 
manufacturers, JAE- in cooperation with major 
electronics O.E.M.s-has developed a complete 
family of 2- piece PCB connectors for small 
computer interface. The TX Series of low 
profile, high density connectors are real estate 
efficient, stackable, and available now. 

JAE has been a leading manufacturer of elec- 
tronic components for over 30 years and has a con- 
nector for virtually every application. As electronics 
equipment becomes smaller and lighter, JAE con- 
tinues to research and develop connectors to meet 
the changing needs of the industry. The TX Series is 
just one example of how JAE is keeping pace with 
the industry. These high density connectors meet all 
EMI specifications and can be used in a wide range 
of state-of-the-art electronic systems applications. 

Call or write today for information on the TX 
Series and the complete line of JAE connectors. 
JAE..where the future is now! 


TX10 Series 


JAE 


JAE Electronics, Inc. 


Just about electronics! 


1901-A E. Carnegie Avenue 
Santa Ana, CA 92705 
714/250-8770 


800/ JAE - PART (523-7278) 
except CA and AK 


FAX 714/250-8957 


Data book covers 
TMOS power MOSFETs 


In addition to a variety of the ven- 
dor’s standard devices, the revised 
TMOS Power MOSFET Transistor 
Data Book highlights logic-level 
power MOSFETs, surface-mount 
DPaks, GemFETs, and Sense- 
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FETs. The updated applications 
section includes a section on ava- 
lanche limitations, commutating 
safe operating area, and dV/dt. 
Further, the publication presents 
reliability data, applications and ba- 
sic design information, a selector 
guide and cross-reference, and data 
sheets for more than 500 devices. 
$3.75. 

Motorola Inc, Literature Distri- 
bution Center, Box 20924, Phoenix, 
AZ 85063. 

INQUIRE DIRECT 


Catalog focuses on 
enhanced customer service 


This 152-pg catalog describes the 
vendor’s enlarged customer-service 
sections located at three separate 
distribution centers in Pittsburgh, 
PA; Rochester, MN; and Los Ange- 
les, CA. The publication is divided 
into nine parts that cover coaxial 
and multiconductor cables, cabling 
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systems, patch panels, cabinets, 
connectors, converters, modems, 
multiplexers, power equipment, 
switches, and other related prod- 
ucts for installing, expanding, or 
modifying computer communica- 
tions systems. Specific sections on 
local-area networking cover coax, 
twinax, Ethernet, cabling system, 


Ww EBER 


twisted-pair, and multimode fiber- 
optic systems. 

South Hills Electronics, 760 
Beechnut Dr, Pittsburgh, PA 
15205. 
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Brochure, data sheets let 
you compare encoder specs 


Using this 6-pg, 4-color brochure, 


you can compare mechanical-, elec- 
trical-, and environmental-perform- 
ance specifications for an array of 
encoders, motor/encoder packages, 
and trackball systems for use in in- 
dustrial, avionics, medical, military, 
robotics, and commercial applica- 
tions. The company also offers three 
data sheets that describe the Mod- 
els EHC25, 815, and 84C incre- 
mental encoders. 
Litton Encoder, 20745 Nordhoff 
St, Chatsworth, CA 91311. 
Circle No 421 


Your Partner for Innovative Circuit Protection | 


Worldwide approvals 
— A\@ VDE 


147 West Cedar Street 
(203) 866-8474 
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For Information Contact: 


Inmark Corporation 


Norwalk, CT 06854 
Telefax: (203) 866-0918 
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Toroidal 
chokes 
standard 
or custom 
from 


GOWANDA 


Custom designs for specific 
applications from DC to RF, 
all of highest quality. 


EDIN 
INFO CARDS 


The Fastest, Most Cost-Effective 
Way to Generate Sales Leads! 


| Name: 


POWER CHOKES 


Inductance values 10uH to 1000uH. 
Current rating 1.0 to 10.0 amps. 


Today's best sourcebook on 
optoelectronic components is yours... 


Send me the Hew Thermalloy 


TOROIDAL INDUCTORS eat SINK CATALOG 


3 standard sizes. High Q and wide 
selection of QO vs. frequency ranges. 
Inductance values 1MH to 5HY. 


With EDN Info Cards, you can turn a small investment into high-quality 
sales leads. 


COMMON MODE EMI 
SUPPRESSION INDUCTORS 


Custom designed to match the en- 
tire range of specific physical and 
performance requirements. 


Issued six times per year in loose-deck packs, EDN Info Cards are delivered 
to EDN magazine’s U.S. circulation of 121,500 specifiers and buyers. Which 
means they deliver results! In fact, the average card in a deck pulls literally 
hundreds of prospects. 


You'll enjoy this steady, dependable source of qualified leads for less than 
142¢ per name. And because all inquiries come directly back to you, the 


For complete information faster you respond, the faster you get results. 


Call 716-532-2234 


or write today 


GOWANDA ELECTRONICS CORP. 
NO. 1 INDUSTRIAL PLACE 
GOWANDA, NEW YORK 14070 


TW AVO25 23-1214 Made in U.S.A. 


Used as an adjunct to an advertising /promotion campaign or all by them- 
selves, EDN Info Cards will generate the qualified leads you need to sell 
your products. 


For further information, contact Donna Pono, EDN Info Cards/Manager, 
at (617) 558-4282. 


* Numbers represent actual responses. 
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[] Cost-Savings Compact Design Concepts [| User Programmable Fonts. 


EDiey Siace- Mount lechnology are |} Command-Base 8-Step Dimming Functions. 
[J 8-Bit Parallel and Serial Inputs (1200 BPS). : [] Uni-Directional Data Bus. 


[| Low Component-Count to Assure High Reliability. [] 5V/100mA Power Requirements (typ.). 


The New itron VFD Family Offers Optimum Flexibility and Performance. 


‘NO. OF | CHAR. | INPUT | BI- USER PROG. 
CHARACTER CURSOR FONTS 
eee MODEL NO. LINES HEIGHT | (SERIAL DIRECT CURSOR 
. ROM | RAM 


14-SEGMENT 
+ COMMA 
+D.P. 


FU169SCPB-S1A 
FU209SCPB-S1A 
5 x 7 DOT 
MATRIX | CU2OSSCPB-S1A 
5x 7 DOT a oe 


caw | oa 
ix [oa 
senso | Geers [exe | se | 


WORLDWIDE FOR 


VACUUM FLUORESCENT 
DISPLAYS (] MODULES 


CU406MCPB 
-S1A; -SS1A 


5x 7 DOT 
CU20026MCPB 
Patented and manufactured by ae S1A: -S31A 


ISE ELECTRONICS CORP. 


CU40026MCPB 
-S1A; -S31A 


Models shown are available on an immediate delivery basis. Custom designs can also be economically developed on a fast turn-around 
cycle, to satisfy specific needs. As new models are continuously being introduced, contact your nearest Noritake Sales Office or Represen- 


REPRESENTATIVES tative firm for details. 
WA, OR: (503) 684-1671 (1 Components West, Inc. 
No. CA, NV: (415) 961-1422 C) Westech Sales SALES OFFICES 
So. CA: SD (619) 292-1771 / OC (714) 891-4621 © ELSCO NORITAKE CO., INC. C0 Electronics Division 
TX, OK, AR, LA: (214) 386-4888 C1 Norcom, Inc. LA: 23820 Hawthorne Blvd. () Suite 100 (J Torrance, CA 90505 
CO, UT: (303) 794-4684 C) MRC : Phone: (213) 373-6704 1) FAX: (213) 772-3918 
ee A ee ey eT Ts eae CHICAGO: 415 E. Golf Rd. ( Suite 109 C Arlington Hts., IL 60005 
See ek Se ee Phone: (312) 439-9020 11 FAX: (312) 593-2285 C1 TLX: 230-206892 
AL, GA, MS, TN: (205) 533-1730 CI Interep Associates 
IN: (317) 844-4842 CI Dorsey & Associates BOSTON: 263 Winn Street LJ Suite 1D LJ Burlington, MA 01803 
No. WI, MN, No. 1A, ND, SD: (612) 536-9512 CTech. Components Phone: (617) 270-0360 [1 FAX: (617) 273-2892 [1 TLX: 4973468 
N.E.: (617) 870-1930 C1 Bay Colony Representatives, Inc. NORITAKE EUROPA GmbH ( Electronics Division 
PA, MD, DE: (215) 233-0333 Ci C.H. Newson & Associates EUROPE: Frankfurter Strasse 97-99, D-6096 Raunheim, F.R. Germany 
FL: (813) 576-9900 C1 Tech-Rep Associates Phone: 06142-43095/96/97 (1 FAX: 06142-22799 [1 TLX: 4182982dnd 
NY, NJ: (201) 376-3324 C1 FF. Sylvester Associates 
VA: (804) 740-0063 11 Glasscock Associates NORITAKE Co., LTD. UL Electronics Division 
NC, SC: (919) 782-8100 [1 KZJ Component Sales JAPAN: 1-36 Noritake Shinmachi, 3 Chome, Nishi-Ku, Nagoya 
E. CANADA: (416) 671-8111 1 Gidden Morton Associates Phone: (052) 562-0336 [] FAX: (052) 581-1679 (Gill) (1 TLX: 59738 
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of doubt. 


| peccerge You'll 
z in your hand.) 


adds up to high cpr nance cad 
accuracy — —and it means you won't be 
replacing your tablet to meet the ~ 
high-resolution demands of the future. 
And, with prices like $495* for the 
12” 12" tablet and $795* for the 12” 
x 18” tablet, HIPAD Plus is affordable. 
Make your point without a trace of _ 
doubt. For details, call 1 800-444- 3425 
or ‘812. 835- 0900. - 


ices. HIPAD 


LITERATURE: INSTRUMENTS 


Listing of electronic 
test equipment for rent 


This 1988-89 rental catalog covers 
electronic test equipment that you 
can rent. The 36-pg listing includes 
products from major instrumenta- 
tion manufacturers, such as Hewl- 
ett-Packard, Tektronix, Intel, and 
Fluke. The instruments for rent fall 
into 26 categories, including analyz- 
ers, meters, generators, oscillo- 
scopes, desktop computers, and 
telecommunications. Rental terms 
and conditions, illustrations, and a 
product index complete the publica- 
tion. 

GenStar Rental Electronics 
Inc, 6807 DeSoto Ave, Suite J, 
Woodland Hills, CA 91367. 
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Brochure surveys VLSI 
board-test systems 


This 12-pg, 4-color brochure pro- 
vides an overview of the five mem- 
bers of the vendor’s L200 VLSI 
board-test systems. Discussing the 
features that provide cost-effective 
solutions to individual test require- 
ments, the brochure elaborates on 
the modular architecture and the 
use of the VAX/VMS system. Fur- 
ther, the pamphlet describes the 
software support for all the sys- 
tems: the L200 test-development 
environment and in-circuit pattern 
libraries, the Lasar Version 6 simu- 
lation system for functional test- 
program generation, and the 
Board-Watch networking and test- 
data management system. 
Teradyne Inc, Inquiry Systems 
& Analysis, 25 Drydock Ave, Bos- 
ton, MA 02110. 
Circle No 661 
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Books for 
calculator applications 


The vendor is offering profession- 
specific solution books for the HP 
27S and the HP 28S calculators. 
The five books available for the HP 
27S are titled Real-Estate, Bank- 
ing, and Leasing; Business Finance 
and Accounting; Marketing and 
Sales; Personal Investment and Tax 
Planning; and Technical Applica- 
tions. For the HP 28S calculator, 
the titles are Algebra and College 
Math; Calculus; Electrical Engi- 
neering; Probability and Statistics; 
Vectors and Matrices; and Mathe- 
matical Applications. $9.95 each. 
Hewlett-Packard, Corvallis Div, 
1000 NE Circle Blvd, Corvallis, OR 
97330. 
INQUIRE DIRECT 


IEEE announces 
advanced 488 standards 


Digital Interface for Programmable 
Instrumentaion (ANSI/IEEE Std 
488.1) and [IEEE Std 488.2 Stan- 
dard Codes, Formats, Protocols, 
and Common Commands for Use 
with ANSI/IEEE Std 488.1-1987 
(ANSI/IEEE Std 488.2) offer 
higher productivity, improved test 
quality, reduced costs, and more 
flexible performance and configura- 
tion of the test system. The first 
document updates the 1978 IKEE- 
488 standard, specifying the basic 
communications link between as 
many as 14 devices and a controller, 
such as a personal computer. The 
other publication covers the syntax 
and protocols of messages sent be- 


tween the devices and the control- 
ler in an IEEE-488 bus system and‘ 
explains how to handle status, error 
reporting, and high-level program- 
ming. ANSI/IEEE Std 488.1, non- 
members, $30; members, $21. 
ANSI/IEEE Std 488.2, nonmem- 
bers, $52; members, $36.40. 

The Institute of Electrical and 
Electronics Engineers Inc, Stan- 
dards Office, 345 E 47th St, New 
York, NY 10017. 

INQUIRE DIRECT 


Catalog features devices 
for spectroscopy 


This 1988 catalog of photonic de- 
vices describes more than 45 spec- 
troscopic products, including 18 
new devices. Among the products 
the catalog presents are photodio- 
des and photodiode arrays, photo- 
multiplier tubes, detector tubes, 

and light-source lamps. 
Hamamatsu Corp, Box 6910, 

Bridgewater, NJ 08807. 
Circle No 664 


Booklet covers 
network analyzer 


This 22-pg brochure describes the 
360 vector network analyzer cover- 
ing the 40-MHz to 40-GHz range. 
Application information includes 
measurement of complex imped- 
ance and transmission characteris- 
tics, amplitude and phase matching, 
group delay, semiconductor charac- 
teristics, insertion loss/gain and 
phase, and time domain. It illus- 
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trates the simultaneous display of 
four S parameters on a color screen. 
It also describes a 4-channel fre- 
quency converter that makes fre- 
queny-translation measurements. 
Specifications and ordering infor- 
mation complete the publication. 
Wiltron, 490 Jarvis Dr, Morgan 
Hill, CA 95037. 
Circle No 662 


Pocket-size guide 
for fiber-loss measurements 


The 20-pg PG-160 Pocket Guide, F?- 
ber Loss Measurements with the In- 
telco 160A, describes the two most 
commonly used fiber-cable-loss 
measurement methods—the stored 
cross-reference method and the cali- 
brated output power method. The 
guide also contains step-by-step 
procedures and figures to illustrate 
the test setups. 
Intelco Corp, 8 Craig Rd, Acton, 
MA 01720. 
Circle No 665 


Source book categorizes 
DPMs and printers 


This 48-pg industrial source book 
highlights numerous applications, 
wiring diagrams, 4- to 20-mA proc- 
ess loop schemes, suggestions for 
use, and prices for a wide variety 
of products. A listing of an ex- 
panded line of digital panel meters 
includes a battery-operated high- 
speed counter, a portable LCD volt- 
age-input DPM, and a micro-size 
RTD-input DPM. 
Acculex, 440 Myles Standish 
Blvd, Taunton, MA 02780. 
Circle No 666 


Periodical features 

test instruments 

The latest issue (No 45) of bats high- 
lights the DA-20 data analyzer, the 
DIT-24 and DIT-21 interface test- 
ers, attenuation measurements 
with the OLP-2 optical-power level 
meter, and interfaces for data- 
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communications systems. This 32- 
pg edition comprises seven sections: 
current events, exhibitions, new 
products, a glossary, product high- 
lights, applications, and special re- 
ports. Photographs, diagrams, 
graphs, figures, and tables com- 
plete the publication. 

Wandel & Goltermann GmbH & 
Co, Electronic Measurement Tech- 
nology, Postfach 1262, D-7412 En- 
ingen u A, West Germany. 
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PC-resident measurement 
systems described 


This 4-color brochure covers the 
Virtual Cat family of pc-resident 
measurement systems. It lists fea- 
tures of the family’s digital storage 
oscilloscopes, logic analyzer, pat- 
tern generator, and basic instru- 
ment package. Also included in the 
package are price lists, data sheets, 
and application notes. 
Virtual Instrument Corp, 23 
Clarke Circle, Bethel, CT 06801. 
Circle No 674 


App note explains 
accuracy at high speed 


Application note 47W-7011 de- 
scribes how to achieve picosecond 
accuracy when making propagation 
delay and rise-time measurements 
on high-speed signals. The note 


suits component-test, digital-de- 
sign, and computer-peripheral-test 
applications. Screen illustrations of 
waveforms accompany the step-by- 

step instructions. 
Tektronix Inc, Box 1700, Beav- 

erton, OR 97077. 
Circle No 669 


Instrument catalog 


The 548-pg 1988-89 edition of Meas- 
uring Equipment has 13 sections 
covering ATE, signal generators, 
radio-telephone test equipment, 
signal analyzers, EMI testers, field- 
strength meters, network analyz- 
ers, logic analyzers, voltmeters, 
power meters, oscilloscopes and re- 
corders, frequency and time stan- 
dards, and power supplies. Other 
products described in the catalog in- 
clude termination networks, at- 
tenuators, noise meters, thermome- 
ters, and coaxial components. An 
appendix deals with equipment for 
broadcasting, radio communica- 
tions, and radio monitoring. 
Rohde & Schwarz, Miihldorf- 
strasse 15, 8000 Munich 80, West 
Germany. 
Circle No 673 


Catalog provides test 

and prototype equipment 
This 32-pg mail-order catalog de- 
scribes breadboarding products, 
logic test equipment, power sup- 
plies, and test instruments. New 
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PROGRAMMABLE ... 
POWERFUL... 
PORTABLE... 


Rockland’s SYSTEM/90 Signal Processing 
Computer Model 9040 replaces 3 pieces 
of equipment and also offers built-in . . . 


full MS-DOS compatibility 
battery operation (opt 


automatic pass/fail tests with user 
drawn hi/lo stored profiles 


automatic data logging 


transfer function, histograms, orbits, 
Nyquist, correlation... and much more 


order tracking (filter and sampling) 
for variable speed machines (opt) 


2 Msample deep input memory to 
capture entire one-time events (opt) 


Don't make a choice until you learn 

more about our new SYSTEM/90 Signal 
Processing Computers. For fast response, 
call June Moncalieri at 201-767-7900. 


AND 


Rockland Scientific Corporation, 


10’ Jolvo D 


our NEW 3-in-1 unit... 1/4 weight... 1/2 cost 


Keyboard included with all models 
CIRCLE NO 153 


rive, Rockleigh, NJ 07647 


What do IBM, 

HP Raytheon and 
others know 
about 80X86 
embedded system 
development you 
should know? 


PHAR LAP TOOLS. 


Keeping pace in today’s competitive 
environment starts by keeping up-to- 
date on the latest software innova- 
tions. Phar Lap offers you the latest 
solutions for ROM-based software 
development. Start with 386] ASM/ 
LinkLoc. This package includes an 
8086/186/286/386 assembler, a linker/ 
locator for embedded targets, a 
librarian, a debugger and 3861 DOS- 
Extender. And we also offer high 
level languages like C, Pascal, 
Fortran and others. 


These tools are available for a variety 
of hosts including the IBM PC*, Sun 
and Apollo UNIX workstations, VAX* 
and MicroVAX* systems. 


So, whether your code is written in 
assembler or a high level language, 
our tools will build programs which 
can be downloaded to ICEs, ROM- 
based debuggers or PROM program- 
mers. Now you know what Phar Lap 
has done for others. Think what it 
can do for you. 

Find out more about our set of 80X86 


tools. Call or write for more informa- 
tion: 


(617) 661-1510 


PHAR LAP SOFTWARE, INC. 
60 Aberdeen Ave., Cambridge, MA 02138 


“THE 80386 SOFTWARE EXPERTS” 


Phar Lap and 386/ DOS-Extender are trademarks of Phar Lap 
Software, Inc. 

VAX and MicroVAX are registered trademarks of Digital Equipment 
Corporation. 

IBM PC is a trade mark of IBM Corp. 


CIRCLE NO 142 
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products include the BOA, a micro- 
computer applications workstation; 
the LA-1610, a logic analyzer; and 
the LCT-5, a logic test kit. The 
catalog, which is divided into 19 
product categories, includes prod- 
uct summaries, photographs, and 
specifications. 
Global Specialties, Box 1405, 
New Haven, CT 06505. 
Circle No 671 


Catalog of used equipment 


The Electronic Instruments Used 
Equipment Catalog contains more 
than 750 items of reconditioned test 
equipment. The 12-pg brochure 
lists products from major instru- 
mentaion manufacturers, such as 
Hewlett-Packard, Tektronix, 
Waveteck, and Fluke. Rental and 
leasing options as well as purchas- 
ing information complete the publi- 
cation. 

Continental Resources Inc, 175 
Middlesex Tpk, Bedford, MA 
01730. 

Circle No 670 


Note documents data 
acquisition/control system 


In addition to providing program- 
ming examples, Product Note 3852- 
3 describes how the multitasking 
features of the HP 3852A data ac- 
quisition/control system let you 
space time-critical decisions in rela- 


tion to the application. It explains 
how you can prioritize, download, 
and run tasks independently under 
four different conditions. The note 
examines each of these conditions 
and gives examples of how you can 

implement the programs. 
Hewlett-Packard Co, 19310 Pru- 
neridge Ave, Cupertino, CA 95014. 
Circle No 668 


Digitizing scope covered 
Product Note HP 54111D-1 ex- 
plains how to sample analog data 
at a rate of 2G samples/sec using 
the HP 54111D digitizing oscillo- 
scope. After introducing the device 
in a general description, the note 
describes how to implement the HP 
54111D using Basic software. A sec- 
tion on theoretical performance 
goes on to explore what level of per- 
formance can be expected from in- 
terleaving two channels. The publi- 
cation concludes with a description 
of the typical performance you can 
expect when you use this instru- 
ment. 
Hewlett-Packard, 19310 Pru- 
neridge Ave, Cupertino, CA 95014. 
Circle No 667 


Brochure examines 
power meters 


A 4-color brochure describes the 
features, specifications, and acces- 
sories for the 6960A and 6950 power 
meters. Characteristics of the 
6960A outlined in the 10-pg bro- 
chure are accuracy levels, fre- 
quency range, software, outputs, 
and GPIB operation. Among the 
6950’s features discussed are port- 
ability, accuracy, speed, and adapt- 
ability. Additionally, two pages 
contain descriptions, specifications, 
and an accessories chart for the ven- 
dor’s line of power sensors. 
Marconi Instruments Inc, 3 
Pearl Ct, Allendale, NJ 07401. 
Circle No 672 


EDN December 8, 1988 


Our Bt458 set the standard 


for workstation color graphics. 


Now we say "standard" is not enough 


Question authority. Challenge the status quo. And flex your 
creative muscles. 

Why? Because it’s up to you to take computer graph- 
ics to the next higher plane. 

Which brings us to our legendary (SEA the industry 
standard triple 8-bit RAMDAC. For our many customers 
who have based successful workstation graphics systems 
on the Bt458, Ii now Offer a plastic package, the new 
EXER LGa with a drastic reduction in power dissipation 
from the original. 

But why be conventional? Go for greatness. 
Design in the latest wave in RAMDACs instead— 
our new 135 MHz 

The[y¢te:Jenables you to stretch the envelope. 


A display 


of brilliance— 
that’s the least 


we expect 


from you. 


It gives you 256x24 color palette RAM with 16x24 overlay 
color palette, programmable multiplexing of the pixel and 
overlay ports, and bit plane masking and blinking. 

Plus the [Ula] provides 1x to 16x integer zoom sup- 
port, panning support, cursor control and easy customiza- 
tion of frame buffer dimensions. Imagine the possibilities. 

(If all this doesn’t get your creative juices pumping, 
you better move into management.) 

Or, you may want to explore true color graphics, 
using our[{ly4 RAMDACSs. Unless of course 
i you're of a more radical nature and prefer 
/ using 170 MHzECTS] with five times the 
color palette. 

The point is, if you want to design 
insanely great workstation graphics, we've got 
your weapons. 


Then differentiate your system with higher resolution 
and increased functionality. Our pin compatible [JVya 
256x18 RAMDAC gives you higher performance and a color 


/IBM set the VGA standard. 


First we met it. 


VGA is VGA is VGA. Unti/ you look at it from our point 
of view. 

We would be happy to sell you our new [YZYEM It’s a 
low-cost VGA RAMDAC in a 28-pin DIP, pin compatible with 
the IMSG171. Customers who have evaluated the Bt476 
have made it their second—or primary—source for exist- 
ing VGA designs. 

We would rather challenge you to consider the future 
of VGA. Because that’s exactly what we’ve given it—a 


overlay palette. And the /jJZ¥é:}—in the same 44 pin PLCC— 
gives you triple 8-bit DACs, up from 6 bit. So you can 


: leap from the limitations of 256k possible colors to 
& the full spectrum of 16 million colors. 

qy Or break into true color VGA today with our 

” PIZTEN It gives you the option of full VGA com- 


Sure, these alternatives demand that you stretch 
the current VGA standard. But isn’t that what standards 


We paint 
future, with a pin compatible family of VGA RAMDAC . are for? 
Our masterpieces ; ; 
alternatives. ae Designers of the world, unite—with Brooktree. 
IN SIICON—IO 
Start with our [i¢7/9 in a 44-pin PLCC, for added a We're your full-line supplier of RAMDACs, and all the 
inspire yOurs. 


performance in a smaller footprint, SMT package—at the 
same price as the 28-pin DIP. 


motivation you need to develop world-beating solutions. 


Brookiree 


discipvline,there are 


followers and there are leaders.|;Life's more meaningful for’ the latter. 


Is an 18-bit wide color palette really enough for 
quality desktop presentation graphics? 

Why restrict yourself to 256K visible colors when the 
24-bit wide Bt473 gives you 16 million colors to work 
ith. It's the smart way to get true 35mm slide quality 
graphics. Or achieve 24-bit wide pseudo color using 
the Bt478. 


‘6 Anti-aliasing images at a small incremental cost? 


b, It’s possible. Stick with your 640x480 VGA monitor 
and use the Bt473. Its anti-aliasing capability provides 
full true color display without having to upgrade 
monitors. 
How do you handle D-size monochrome drawings 
Q and high-res color graphics in the same system? 

With the Bt459. Its block mode gives you software 
selectable virtual resolution. Just unfold the color bit 
planes—starting at 1280x1024x8—to customize the 
frame buffer to your application. And since the Bt459 


fully supports panning, it enables you to move over 
an image as large as 5120x2048x1. 


PALETTE 640 1024 1280 1600 


PART SIZE x480 x768 x1024 x1200 APPLICATIONS 


Bt450 = 16x12 a a 


Bt451 = 256x12 


~~ ~~ 
Bt457 = 256x8 - - 
Bt458 = 256x24 - - graphics 
Bt459 256x24 4 y 
Bt453. =. 256x24 y 4 
Bt454 16x12 y y 
Bt461 1280x8 - v a 


Bt471 = 256x18 
Bt476* = 256x18 
Bt478 = 256x24 


A A \ 
_ 


Bt473. = 256x24 ad v 


* Bt476 also available in 28-pin DIP 


Low-end 16-color graphics terminals 


Pin compatible, industry standard 
family for high resolution workstation 


Next generation workstations 


Macintosh compatible 


Next generation workstations 


Pin compatible family for PS/2 
VGA graphics in 44-pin PLCC 


True color VGA graphics 


O Pan and zoom? 
Also fully integrated into the Bt459. We use pixel 


A replication techniques to provide cost effective zoom, 
1x to 16x. 


How do you cope with multiple applications run- 
ning simultaneously in a window environment, 
(gear requiring its own 256 word color palette? 


The Bt461 does windows—up to five of them dis- 
played at a time, each with their own color palette. Or 

QP: can have a 1024 word palette for pseudo color 
graphics with an alternate 256 word gamma-corrected 

true color palette. | 


What's the best way to support cursors? 
Start with our Bt431 for a single 64x64 user definable 
cursor, designed to talk to the overlay ports of all our 
< high speed RAMDACSs. Or take a more integrated 

approach with the Bt459’s user-definable cursor. It 
provides you a 64x64x2 bit map to play with. So you 
can create a 3-color cursor or an X windows 2-color 
Cursor. 


Brooktree 
Ask Libs 


We challenge you to be creative. And we provide 


the fuel to fire your imagination. Nobody offers 
more RAMDACs, more performance options or 


High-end 16-color graphics terminals 


functional possibilities. For complete product 
details on any or all of these products, or if you dare 
wear one of our “Question Authority” buttons, call | 
Brooktree Corporation, 
9950 Barnes Canyon Rd, San Diego, CA 92121. 
TLX 383 596 


LITERATURE: HARDWARE & INTERCONNECT DEVICES 


Handbook for SMT 
land patterns 


The SMT Land Pattern Handbook 
consists of more than 80 completely 
dimensioned land patterns for SMT 
components. Each of its 12 sections 
begins with a list of instructions and 
suggestions. The categories of foot- 
prints used by the vendor are la- 
beled SO (small-outline package), 
SO medium body, SO wide body, 
SO metric, PLCC (plastic leaded 
chip carrier), LCC, quad flat packs, 
chip R/C (resistors and capacitors), 
tantalums, MELF (metal electrode 
face bonded), inductors, and SOT 
(small outline transistors). 
SMT Plus Inc, Box 612314, San 
Jose, CA 95161. 
INQUIRE DIRECT 


Solving EMI-shielding and 
heat-dissipation problems 
This booklet, entitled Applications 
Updates, Fresh Approaches Which 
Solve EMI Shielding and Heat Dis- 
sipation Problems, provides 20 ap- 


EDN December 8, 1988 


plications for packaging engineers 
whose equipment has unusual mate- 
rial, performance, or environmental 
requirements in regard to EMI 
shielding or heat dissipation. The 
publication deals with the conduc- 
tive elastomers, wire-shielding so- 
lutions, flexible circuit shielding, 
EMI-shielded display windows, 
specialty laminates, and heat-trans- 
fer materials. Each application is il- 
lustrated with a diagram or photo- 
graph. 
Chomerics Inc, 77 Dragon Ct, 
Woburn, MA 01888. 
Circle No 635 


(| Posrrronic InDUSTRIES, INC. 


HANDBOOK 
OF 


POWR-LOK 
CONNECTION SYSTEMS 
Ampeater Contacts 


43 Ampere Continuous 
20 Ampere intermittent 


Publication discusses 
connection systems 


The 32-pg Handbook of Power-Lok 
Connection Systems gives you 
specifications and diagrams of the 
vendor’s connection-system prod- 
ucts. The booklet is divided into 11 
sections that deal with a variety of 
connection systems, such as a large- 
surface-area contact mating sys- 
tem, straight-solder printed-board 
connectors, and 90° solder printed- 
board connectors. Other sections 
present insulator dimensions, re- 
movable contacts, crimping infor- 
mation, contact crimp tools, and ac- 
cessories. 
Positronics Industries Inc, Box 
8247, Springfield, MO 65801. 
Circle No 640 


Fiber-optic catalog 
This 42-pg catalog describes the 
vendor’s fiber-optic system inter- 
connections. The publication intro- 
duces the Pre-Cap Series connec- 
tors and defines interconnection re- 
quirements for interfacing both 
plastic and glass optical fibers with 
data-communications systems. It 
also features installation tooling and 
includes assembly kits to help you 
install glass fiber connectors. 
Thomas & Betts Corp, 1001 
Frontier Rd, Bridgewater, NJ 
03807. 
Circle No 638 


Book helps you solve 
interconnection problems 


This 490-pg catalog, Electronic In- 
terconnection Systems, presents a 
broad range of solutions to elec- 
tronic interconnection problems. 
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The volume features technical 
drawings of the elements in the 
vendor’s line of connectors, cables, 
sockets, cable assemblies, and ac- 
cessories. 
3M, Dept 33-28, Box 3064, Cedar 
Rapids, IA 52402. 
Circle No 639 


Listing of connectors 


The vendor’s 12-pg catalog of BLC 
Breech-Lok connectors features 
specifications, mechanical draw- 
ings, contact arrangements, and in- 
formation about backshell accesso- 
ries, crimp contacts, and service 
tools. Also included is information 
about straight plugs; mounting, in- 
line, and jam-nut receptacles; and 
protective covers. 

Carrot Components Corp, 750 W 
Ventura Blvd, Camarillo, CA 
93010. 

Circle No 637 


Buyer’s guide focuses on 
industrial products 


The vendor presents its 10th anni- 
versary issue of the Industrial 
Products 1987-88 Buyer’s Guide. 
The 170-pg catalog contains listings 
with specifications and prices for a 
wide selection of industrial thermo- 
plastics, pipes, fittings, and valves. 
Other listings include flow and ana- 
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ESTING AR. 


industrial Products. 
1987-88 Buyer's Guide 


BS 


all 1 (800) 345-2041 


lytical instruments, recorders, and 
metering pumps. 
M&T Plastics Inc, 6715 Joy Dr, 
East Syracuse, NY 13057. 
Circle No 636 


Removing heat from 
power-semiconductor devices 


This guide tells you how to remove 
heat from power semiconductor de- 
vices using Cho-Therm thermal in- 
terface materials. The 20-pg publi- 
cation covers fundamentals, includ- 
ing the theory behind heat transfer, 
thermal conductivity, thermal im- 
pedance, volume resistivity, dielec- 
tric strength, compression deflec- 
tion, and stress relaxation. The 


publication also describes a series 
of Cho-Therm materials, including 
film-reinforced urethane materials 
for applications using conformal 
coating, and film-reinforced silicone 
materials for use in the 150 to 200°C 
range. 
Chomerics Inc, 77 Dragon Ct, 
Woburn, MA 01888. 
Circle No 643 


Mass termination 
IDC systems 


Mass Termination IDC Systems fo- 
cuses on flat cable, mass-termina- 
tion connectors, and installation 
tooling. The 128-pg publication 
chronicles the development of 
Ansley flat cable, the result of pio- 
neering work for NASA to replace 
cumbersome wiring harnesses. Also 
recounted in the book is the devel- 
opment of connections with insula- 
tion-displacing contacts (IDCs), a 
breakthrough that made stripping, 
soldering, and welding individual 
conductors practically obsolete. The 
publication encompasses a line of 
standard and custom flat cable, 
headers, sockets, and connectors. 
Also provided are a handbook and 
glossary containing engineering 
data on IDC technology. 

Thomas & Betts Corp, 1001 
Frontier Rd, Bridgewater, NJ 
08807. 

Circle No 642 


EDN December 8, 1988 


LITERATURE 


Enclosure and laboratory 
furniture cataloged 


This 15-pg short-form catalog titled 
Haute Cuisine details the com- 
pany’s range of equipment enclo- 
sures and accessories. The publica- 
tion lists 19-in. standard enclosures 
and nonstandard enclosures manu- 
factured from aluminum, steel, and 
plastic; racking systems; control 
consoles; laboratory furniture; and 
equipment trolleys. 
Knurr AG, Schatzbogen 29, 8000 
Munich 82, West Germany. 
Circle No 644 


Brochure examines 
impedance systems 


The 12-pg publication, [nnovators 
mn Controlled Impedance Intercon- 
nections, discusses the characteris- 
tics of controlled impedance sys- 
tems, design parameters, and the 
vendor’s design, prototype, and 
production facilities for these sys- 
tems. The brochure also features 
the Invisicon-controlled impedance 
surface-mount connector. 
Rogers Corp, Box 700, Chandler, 
AZ 85244. 
Circle No 641 
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only concern is initial c 
it breakers. But beyond in 
and can drive up your cost of wa 
product liability. 
E-T-A circuit breakers, on the ‘oduct. 
Yet they can lower costs while pr protection 
and better performance characteristics than fuses. For example, 
they're trip-free, foolproof, 100% 

tested for quality, and approved 
for use, worldwide. 


So, forget the fast buck. Instead, go 
for the long-term value of E-T-A circuit 
breakers. Call today or circle the 
number below for specification details. 


eA es 
CIRCUIT BREAKERS GROUP 
setting the pace for circuit protection 


7400 N. CRONAME RD., CHICAGO, IL 60648 Tel. (312) 647-8303 FAX: (312) 647-7494 
© 1988 E-T-A Circuit Breakers 
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DID YOU KNOW? 


Half of all EDN’s 


articles are staff-written. 


EIDIN 


Module type No. TLC-1013 


— 


dule type No. TL 


A Wide Lineup Builds Quality and Reliabili 


From small to medium sizes, from character Graphic Display Type with Built-in Controller 
to graphic displays, Toshiba has a wide lineup Clear display thanks to high contrast TN. 
of LCDs with high quality and superior readability. 
The new technology (H-TN and W-ST) offers Model name i ens 
you easier reading. And built-in controllers __ _ ee nodule 
enable easy operation. There’s even a module TLC-1021 120 x 64 85 X 70 X 20 T6963C TLC-1021-EO 
that accepts an EL backlight. So when you TLC-682 160 x 64 125x50x18 | [69600 —- 
look for an LCD — look for Toshiba. TLC-711A 240 x 64 180 x 65 x 12 T6963C TLC-711A-EO 
Character Display Type with Built-in Controller TLC-1013 160 x 128 129 x 104.5 x 14 T6963C_ | TLC-1013-EO 
High character height and easy-to-read display. TLC-1091 240 X 128 241 x 1253 x 12 T6963C TLC-1091-EO _ 


Easy-to-use design thanks to high contrast TN. TLC-1101 160 x 32 140x40x12 | [eg6eC - 
sn dincancian e We provide many options. 
Model name _ aug aaa e We can meet the need for customized products. 
“TLe-671 | “| g0x36X 12 ST LCD Module 
7 Clear and easy-to-read display with white background (W-ST). 


High contrast and wide viewing angle. 
TLC-491 ae re eee 


Model name Ce 
TLX-1021 | 120x64 85 X 70 X 20 


TLC-501 


TLC-691 TLX-1013 160 x 128 129 X 104.5 x 14 T6963C TLX-1013-EO 


TLX-1391 | 128 X 128 85 X 100 x 14 T6963C TLX-1391-EO 


saocnonsninine 


TLC-601 3 182 x 33.5 x 13 


TLC-1001 291 X76X125 TLX-1241 480 X 128 OTT X 86X14 


*TLC-493-JO i 80 X 36 X ry ( ): Recommended controller ICs. 
*Built-in LED backlight 


In Touch with lomorrow 


Toshiba America, Inc., Chicago Office: 1101A Lake Cook Rd., Deerfield, IL 60015 Tel: 312-945-1500 Western Area Office: 2021 The Alameda, Suite 220, San Jose, CA 95126 
Tel: 408-244-4070 Eastern Area Office: 25 Mail Road, 5th Floor, Burlington, MA 01803 Tel: 617-272-4352 
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“This is advertising| is for new and current products, 


"Please circle Reader Service number 
“fore additional information from manufacturers. 


_5 usec TO 20 min = <— 


Lowcostcontro. | | 
FACTORY AUTOMATION | | 
TESTENGINEERING | |. 


SOFTWARE a 
e MENU DRIVEN SOFTWARE FOR | | , integ 

SIMPLE WAVEFORM EDITING = Se e Control critical tequirements. = 
e STORE/RETRIEVE WAVEFORMS | ~ - . Translate most any input to board designations : a 
* USESTORED WAVEFORMSIN | | © Assign coordinates — . 


ROG 7 |e Ron diagnostics ss e 
a Lereer —_— =| | __ @ Create drive tape files onan wirewrap fachines a 


e SPECIALDRIVERTOINTERFACE| | __ e Prices slashed 80% for PC applications oe 
WITH USER APPLICATIONS | | ___ @ Prices available for mini/mainframe/workstation oe = 


= NORTEK AUTOMATION oe 3 Send fora FREE demonstration disk 


10911 MansorAve , a | CD EDISON, INC. | 


Garden Grove, Ca. 92643 fo. 4870. 17th St. Suite B e Santa Ana, CA e 92701 
Fax (714) 638- 9465 _ . Phone: oe 541-2504 FAX: (714) 541-6034 


o __CIRCLE NO 327_ 


- CABINET. S, ENCLOSURES 


& POWER SUPPLIES © 
‘For any need, Top Quality 
On-Time, On-Budget | 
a eine line of enclosures — 
_ & power supplies for single & dual 
_ — 3%" & 514” floppy disk © 
_ -—half & full height hard disk 
7 os Complete line of power supplies _ 
| __ to match your needs 
“— | __ m Reliability of an industry leader 
| BAll production done in house 


aC edn ee | i ene a Live: Yaga ae CUANTTY& DEALER DISCOUNTS WATABLE 


: | Mine" St. : — Call (800) 635- 5555 
Nenhedye CA 91324 ~=S Ss GA (818) 993-4801 
| CIRCLE NO 330_ a 
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DATA ACQUISITION 
DIGITAL 1/0, A/D, D/A, I€€€-488 


MODULAR DATA ACQUISITION 
72 line digital |/O card 

24 bit buffered I/O card 

42 bit A/D, D/A modules 

8 bit A/D, D/A modules 
Counter/Timer module 
Signal Acquisition card 
JIEEE-488 Controller card 
Waveform Synthesizer card 


= a 


\ “i 
Pe 


Cutler-Hammer 
miniature sealed toggles 
Qualified to MIL-S-83731 


These rugged miniatures are available in 1 and 2-pole 
configurations, with standard lever or lever lock 
operation. And they're yours at a miniature price. 
Technical assistance and customer service are always 
part of the product. Another innovation from: 

Eaton Corporation, Aerospace/Commercial Controls 
Division, 4201 N. 27th St., Milwaukee, WI 53216. 


E:T-N 
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PLD PROGRAMMING 


THEY PROMISE. 
WE DELIVER. 


TOLL FREE: 1-800-553-1170 
478 E. Exchange St. Akron, Ohio 44304 
(216)434-3154 TLX: 5101012726 FAX: (216)434-1409 


QUA TECH 


INCORPORATED 


Leaders in Peripheral Technology 
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The 60A Logic Programmer delivers: 
@ Support fot 350 PLDs 


TRIAD'S GRAPHICS 
COLOR PALETTE OFFERS 


EASY TO LEARN - EASY TO USE 


@ Additional PLCCs and EPROMs 
@ Manufacturer-approved algorithms 
On-going updates and support 


Call today for more information. 
1-800-247-5700 
Ext. 754 


HANCED COLOR CAPABILITY! 


THE 1R9C1710 IS VGA STANDARD PIN/FUNC- 
TION COMPATIBLE. SUPERIOR PERFOR- 
MANCE: INTEGRATED COLOR LOOK-UP 
TABLE, TRIPLE VIDEO DAC, LOGIC & ANALOG 
INTERFACE ON 1 CHIP REDUCES SYSTEM 
COST. ENHANCED (256) COLORS. UNLIMITED 
ACCESS TO LOOK-UP TABLE. 66 MHZ CLOCK 


e Edit and compile while debugging in the IBM, PC/AT/XT 

e Access, display and modify variables with zero speed 
impact on 8096/196 microcontrollers. 

* Symbolic debugging with ASM96, PL/M96 & C96 

¢ Multiple hardware breakpoints. 


Micro Systems, Inc. 


612 Third St., Annapolis, Maryland 21403 


(301) 269-8096 
CIRCLE NO 336 


RATE. FOR A BETTER SYSTEM SOLUTION, 
CALL 800-288-1874. 


5575 Tech Center Dr., Colorado Springs, CO 80919 


CIRCLE NO 335 


DATA I/O 


Corporation 
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Fast and easy 
Data Acquisition _ 


we sae 


"ele | Name: 107. dat 
Hill 107 


Torque Signal lopas DATA SMOOTHED WITH 
ari LOW PASS FILTER 


File Name: 
Hill 107 


a RL Ed See etae a 


NEW! AutoPCB Release 5 
AutoPCB is a professional quality, PCB design system for the 
PC/AT or SUN and is integrated with AutoCAD. It features 
schematic capture, interactive part placement and route 
editing, and a powerful Al driven autorouter. Release 5 adds 
full support for SMT (component placement on both sides of 
a board and autorouting to surface-only pads with blind and 
buried vias); automatic packaging (gate and pin assignment); 
automatic back-annotation; fast design rule checking; many 
new interactive graphics features; and the display of photo- 
plotting data. Complete PCB design systems are priced from 
$1295 to $7500. 

Cadisys Corporation 
624 E. Evelyn Ave., Sunnyvale, CA 94086 
62 Bridge St. Lexington, MA 02173 ridge St. Lexington, MA02173 (61 7) 861-0181 Tel. (408) 732-1832 FAX 408-732-4932 
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Menu-driven software 
package for your PC 


JUNIOR - $125 
Take, store, retrieve, print data - perfect for Design 
Engineers 
LEVEL 2+ - $549 
Data acquisition plus: experiment control, data analysis. 
The complete package. 
FREE Demo Disk. Money-back guarantee daketsotiware || MN 
\/ ee 


6800 MPU, serial ie paraitet 1/0, RAM, EPROM, 

44-pin 4,5" « 6.5’ PCB 

EXPANSION MODULES: RAM, EPROM, CMOS RAM/ 
battery, analog 1/0, serial |/O, parallel |/O, counter/ 

timer, IEEE-488, EPROM programmer, floppy disks, 

cassette, breadboard, =i 


Wintek: Corp: 

4804 South: treet 
WENTEK | (25 IN: 47904 
347-742-8428 


(800}:742-6809 


Unkel Software in. 


Waveiae. | ec | | EMULATOR CABLES 
a Spree OS. a2 Intelligent. Miniature | | & AD APTERS 
EMULATOR © = 

products allow ac- 
cess to both LCC 


Control Components 


| 256K me creat 
| 64Kx4 |256Kx4| a pa Cuzintas 


‘ ] & . and PLCC sockets. 
Genuine : M iF G : Cables are avail- 
Intel — —— ; able in all standard 


pin counts. Rigid — 
adapters are avail- 
able to convert 
from one package 
to another. 


| | | Guzoutas 
8087 80287 | | © = iin 
5 80387-25Mh Z | | Build an automated system for — 


$Hundreds, not $Thousands! 


Complete line of miniaturized, low cost 
programmable controllers, power sup- 
_ plies, A/D converters, E-PROM program- — 
mers, keypad, opto-isolated multi-line 
, . : terminals. 3x4" stand-alone modules at _ 
71 8 3 53-33 53 | =: $200-$600. Drive 32 solenoids with 
| tu” _ one board. Catalog, preprogramming 
, available. Basicon, Inc., 11895 NW. 


Cornell Rd; Portland, OR 97229 e 503- 
626-1012. BASICON. | 


CIRCLE NO 341 


~ In the box with manual and warranty 


ADAPTERS allow PLCC, LCC, or PGA 
sockets to interface with a variety of high 
density and universal format prototype 
boards. / 


Backplane Division 

_ 7444 West Wilson Avenue e Chicago, IL 60656 
312/867-9600 » 800/332-6858 

TWX: 910-221-2468 e FAX: 312/867-9130 


P.S. We also buy surplus 


Quick response 


CIRCLE NO 340 __ 


Receiver Si 20.077) 
Industry ee ll 


Standard 
Pinout — 


DG24 * 24 line digital YO; 10 MHz 8255. 
AD500 8 channel 12-bit (plus sign) integrating A/D; prog. 
gains of 1, 10 & 100; 7 digital 1/O lines. $239 

AD100 ° Single channel version of AD500; 10 digital /O 
lines. Same programmable gains. 700 meg input Z. $149 
AD1000 ° 8 channel 12-bit A/D; 25 uS; sample & hold; 3 5 


M-988 Tone Receiver detects R1 MF tele- 
phone trunk signals for many applications. 


_Ahigh quality, cost-competitive module. | MHz timer/counters; 24 digital 1/0 lines. $295 
. AT ADA300 ¢ 8 channel 8-bit 25 uS A/D; single D/A sample & 
mae aie ae Bellcore, and CCITT bold: 14 digital VO lies jaan 
288 : AD200 « 4 channel 12-bit 125 uS A/D; 3 5 MHz timer/ 
@ Needs only +5V and —5V power counters; 24 digital 1/0 lines. $239 
supplies DAG0O « Fast settling dual bipolar D/A. $179 


PD200 ¢ Prototype board w/ address decoder; manual $99 
All boards include BASIC, Pascal, C, and Forth drivers. 
30 day return; | year warranty. Call for “Real World 
Interfacing” application notes. 
Real Time Devices, Inc. 

P.O. Box 906 State College, PA 16804 


(814) 234-8087 
CIRCLE NO 344 


@ Low power consumption _ 
For more info call: 1-800-426-3926 | 
(In Washington State: 206-827-9626) 


 WECTONE’ 
10801-120th Avenue NE, Kirkland, WA 98033 _ 
CIRCLE NO 343 


WESCON/88 FEATURE PRODUCTS 


— QWS SERIES 
25/30W CURRENT MODE CONTROL 
WIDE INPUT VOLTAGE RANGES 

SINGLE OUTPUT 
PC-BOARD-MOUNTABLE 
BOOTH #5333 


For IBM-PC’s & com- 
patibles, menu-driven 


Programs 2716 
thru 27512A and 


_ AVPROM programs CMOS variants 
EPROMs up to 8x e 4- and 10 socket 
= faster than ser ially- gang versions 
_ The QWS Series is a broad line of 25/30 watt, high efficiency, high connected units (20 too. Call for prices. _ 
performance, single output, pc-board na tapering converters. By sec. for 2764) Sa 
using state of the art Current Mode Control & MOSFET technology, all — — 
models operate at 100KHZ with 80-84% efficiency and virtually indepen- Specs, free 32 pg. PC based PROGRAMMER 
dent of load and line variations. A 4:1 input voltage range is specifically development tool ¢ 599 0 o* 
designed to provide telecommunication, transportation and battery catalog, call a — 
operated equipment manufacturing industries with a low cost/high | = . So *modules not included. 
performance DC/DC converter. Excellent Field Performance Rate, fast . 4 
transient response and short circuit protection are additional special 800-448-8500. F rom A Ni ame Yo U Can Tr USE 
features. or 207-236-9055 


PRICE: (100) $111.00 *** SPECIAL WESCON PRICE, valid for 45 days 
after the show *** oe 
DELIVERY: Stock to 8 weeks ARO 


INTERNATIONAL POWER DEVICES, INC. 


LOGICAL DEVICES, INC. 
1201 N.W. 65th Place, Ft. Lauderdale, FL 33309 


155 North Beacon Street, Brighton, MA02135 1-800-331-7766 (305) 974-0967 
Tel: (617)782-3331 © FAX: (617)782-7416 « Telex: 989-752 Telex 383142 Fax (305) 974-8531 
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SYSTEMS, INC? 
120 Union St., Rockport, ME 04856 


“780, 000" AT-BUS S SBC ¢ (ATZ80K) 


ilog’s new Z320™ 32-bit pipelined CPU/MMU/CACHE unit} 


is the heart of this PC-/AT™ coprocessor, passive-back- 


plane master, or stand-alone SBC. Get 2toS MIPSper- | _— 
formance at1o MHzwith 1M or 4M 32-bit burst-mode no- =| 


wait-state RAM, 4 32-pin EPROM/EEPROM sockets for up to 


512K 32-bit burst-mode no-wait-sate non-volatile storage, 
2 RS-232 ports, 24 I/O lines, 3 16-bit counter/timers, an 8-bit 
DIP switch, and an SBX connector. Pea, assembler, . 


and C available. — 
Call or write for more information. 
Single Board Solutions, Inc, 
- 20045 Stevens Creek Bivd., Cupertino, CA 95014 
(408) 253-0250 : 


2 780, 000 & 7320 ai are trademarks of Zilog 
i es isa Race riar of IBM 


cmos STD BUS _ 
SINGLE BOARD COMPUTER > 


The LPM-SBC40 is a CMOS STD-BUS Single Board | 
Computer that is designed for Industrial applications. _ 


The LPM-SBC40 uses the NEC V40 microprocessor, 


up to 256K bytes of EPROM, 384K bytes of battery | 
backed-up SRAM, realtime clock, two RS-232serial | 


channels with RS-422/485, watchdog timer and 
power fail sige 5,8 and 10 MHz. . 


WinSystems 
Box 121361, Arlington, TX 76012 
817/274-7553 


CIRCLE mer. oS 


| “COMPLETE 
~ (Menu- -driven S/W, 
PG ‘Interface Card, 


| UNIVERSAL PROGRAM MER . _ 
os gy te ee a tot Mes 3 8 PALF FPL, BipoarP os 


‘ograr : programmer, — 
BIPOLAR programmer, 8748 series programmer, 8751 series program- 


mer,MemoryIC & TTL tester.) 
XELTEK 
473 SAPENA COURT #24 ORDER TOLL FREE 


| SANTA C CLARA, CA 95054 _—_ 1-800-541-1975 (outside CA) : 


mee | EL: (408) 727-6995 VISA, MASTER, AMEX 
ee FAX: be 727-6996 _ ACCEPTED 


. GROEN NO 755_ 


COMPILER 
SOURCE | 


-* Call today fora FREE technical bulletin * 


. MICRO COMPUTER CONTROL 
: P.O. Box 275 — Hopewell, NJ 08525 USA 
Telex 9102404881 MICRO UQ 


FOR IMMEDIATE ACTION CALL: 


(609) 466-1751 


; CIRCLE NO 350_ 


VICROTRACKER | 


~ Microprocessor Bus State Analyzer | 


The MicroTracker™ can significantly reduce the 
cost of your next real-time product development 


project. Advanced features speed software devel- _ _ 


opment and enhance qualty assurance. 


FEATURES © 


@ 2K or 8K Trace Memory me RS- 032 face” 
Interval Timer IBM PC Software | 


m Performance Analysis ™ Symbolic Disassembly | 
@ Instruction ce ee B Low C t fro 1 $1295. . 


for 280, 8085, 6502, 
6802, and 6809 =—si(‘é/ S;x 


Vacuum Paper Hold Down 


a Now FOR A FREE SAMPLE PLOT 
_ 415) a 8380 


OL; “Custom Built” 


Custom design using proprietary. colina 


Fast prototyping - Quick deliveries and 


orders - Compliance with UL, CSA, VDE as 


| required - More than 100 Standard design _ 
transformers available “offthe shelf’. —— 
Also: Toroidal Isolation and Audio Transformers. . 


oan EF MANUFACTURING INC 


250 Wildcat Rd., Downsview, ON M3J 2 


_ Tel. a 667-9914, Fax. (416) 667-89 ) 
CIRCLE NO 751_ 


“Join Forces 


Combine your — 
larger adswith 
EDN Product Mart ads" 
for a total 
- marketing program. 


~EDN Product Mart en 


— © 3000V P- -P Input-to- ee 
Isolation — 
- @High Power Density 
© 1.25"« .8"x.4” 24- Pin 


—CompatiblePackage = =——* No External Gengoueste 


Internal Input Filtering ¢ —30°C to +75°C Operating ba 
-e Up to 1MHz Switching Frequency § —aRange S 
|e Input Polarity Reversal Protection © 100% Burn- In @ Full Load 
|. Prices = from $37.00 (1-9). Delivery i ; 


RESISTORS 


SURFACE. 
MOUNT 


: 1% Tol. RC1206 & RC0805 in Stock | 


_ Wrap Around Terminations | 
with Nickel Barrier — 


24 Hour Delivery Our ig 


401-683-9700 
Anternstionss Manufacturing Serv. 


50 Schoolhouse Lane. Portsmouth. RI 02871 


Fax: 401-683-5571 


CIRCLE NO 759 


| -5W to 80W DCIDC Converter 
© Compact size, low ripple & noise 
|e 1/0 isolation, min. 500VDC 
fs Single/dualltriplelquad output 
| © High Eff. up to 85% 
© Excellent output regulation 
1 4. Over current & short current protection 
| Portable Computer Power Supply 
| © Compact size ; 
| © Universal input from 90-260 VAC continue 
| © AC/DC, DC/DC, battery charge, all in one 
i? > Application for LCD/Plasma/EL portable computer 


SPECIAL DESIGN ORDERS ARE WELCOME!! 
-KENSMAR INTERNATIONAL ENTERPRISE CO., LTD. 


|| 7FI-1, No. 160, Sec. 5, Nan-King E. Rd., Taipei, Taiwan, ROC 


| Tel: (02)7636651 (REP) P.0.Box 67-822 
(The 29805 KENSMAR — Fax: 886-2-7678763 


____ CIRCLE NO 762 


— i - 
by 200 - 600% 


arly Unlimited ] 2 

J Supports 287,387, | 
_ Weitek 1167/3167 ce 1 

ronly $95. 00: 


- HARDWARE DEBUGGER | 


The BusBoy51 is a new in-circuit debugging tool for 8051 bas 
~ boards. Useful in both prototype and production testing, it will help = 
isolate wiring errors and component failures. The BusBoy 51is 
~ menu driven with a serial interface to the operators terminal. |tpro- 
vides preprogrammed tests for 8051 memory and I/O, detecting _ 
stuck and shorted address or data bits. The BusBoy 51 ispowered 
_ by the target system and autobauds. Use the BusBoy 51 to veri 


prototypes, test failed boards to isolate the memory 


responsible, final check age sie for pe 
v0 operation. 


BusBoy C51 $389. 00 : ‘ 
__CALL | (315) 478- 0722, x Gis) 47: 5-8460_ 


_ Logical Systems Corporation © 
P.0. Box 6184, Syracuse NY 13217-6184 ages 
“TLX 6715617 LOGS — 


_CIRCLE NO 760__ 2 


e = Denies at full aoa with the Windowe 
_e Integrate your PC software t using ‘‘C 
| ¢“C’’ and assembly language sour 
of Quantity discounts for: OEM's, Sy. ste 


56001 Processor Board ito on-board a i 
| Motorola Assembler/Linker + Simula 
Motorola DSP56001 ‘‘C’’ Compiler 
DSP LINK Peripherals, including: © 
Multi-channel 12-bit, 250 KHz A/D + D/A 


Pro-Audio Board (EAS/EBU, Sony PCM, MIDI) 
_ Prototyping Module or Dual- Processor Comm — 


BW SIGNAL PROCESSING INC 


~—USAEast: 1-800-323-1842 In Mass. (617) 890-3400 
USA West: 1-800- 663-8986 In Canada: (604) ) 438- 72 


| _ WESCON BOOTH #1170 
_CIRCLE NO 763 2 


Bee X cursors -> left: 108.808 right: 18.888 k difference: 9.996 tuts 
5 ¥ curecre -> uppar= 5.886 lower=~ 129. 888 difference: 115.988 48 


5.008 


Our Multitasking Industrial Basic runs as fastasBASICAon = | 
the IBM PC/ATI. It can also handle interrupts, frequency 
y for | inputs, bit manipulation, datalogging and more. The hard- = | AFD - ADVANCED D ACTIVE FIL 
Complete SPICE | ware includes 4 channels of Analog with 12-bit resolution, | Version 3.1 designs Lowpass, Highp 
ogram included. = | _— 32 digital I/O lines, battery-backed calendar clock, keypad and =| ye filters with Butterworth, Chebyshes 
. _ | display ports. 2 RS-232C serial ports, 96K RAM,EPROMand 

cotati | EEPROM programmers, autorun mode, low power CMOS ~ 
: | circuitry, 8 MHz Z80 CPU. Only 4.5”x8”. Stand-alone or 
| expandable. Low cost optional software turns your IBM PC 
| into a program development workstation. FREE CATALOG 
| describes other models and accessories. Call 303-426-8540 

| te same a — 


group or phase delay, gain, phase, impulse and ste 
complete filter or individual section © Cor 
| design/analysis ¢ Modify circuits to observe effec 
__ AL, P82 6725) - 
| Pee DEMO DISK AVAILABLE a2 
FILE CON VERSION FOR SPICE, TOUCHST VE 
= sé pie ics oa 


| fe OCTAGON SYSTEMS 6510. hv: — rrrr—— EB 


CORPORATION Westminster, CO 80030 — ae Box 3630, Boulder CO sas 


icone = NO 765 


Macintosh ITI, SE, Plus 
UniversalGi = Assembler$299, 00 


ROR i At 
BOG? BES LRBP 
GELS Bi QBAZGR L BLE 


G8 CBGT BEEK 
GE i 
Lene 
LHX 
LBLE 
SREL 
o ee og ce htt 4 
eludes editor and universal cross-assembler with 
instruction tables and example source programs for ALL of 
the following MPU’s, MCU’s, and DSP’s: 


32010 320025 68000 64180 eee 68HC11 


nat RE Boot 00 6805 1802 6581 Ga02 
30 HB” Siicaoso 3870 © 7000 thers 
Generates intel hex, Motorola-S records, and straight binary 


output compatible with most EPROM programmers and 
in-circuit emulators. 


Available for MS-DOS systems and the ATARI ST series. 
¢ Inquire about our MEMULATOR In-Circuit EPROM Emulators. 


MEMOCOM 1301 Denton Drive 


Carrollton, Texas 75006 


e@ Meets RS-485 (Multipoint Bus Transmission) and RS-422A standards. 
e Can be configured as COM1 or COM2. 

e Jumper selectable line terminators. Two wire (half duplex) operation. 
e Maximum Baud Rate 56KB/115KB. Differential drivers to 4,000 ft. 
° DB9 or aoe Sample communication software available ($50). 


5A $145 


e Includes INSTALLABLE DOS DEVICE DRIVERS and support for BASIC. 

e Additional Support for ASSEMBLY, C, Pascal and FORTRAN ($50). 

e IRQ (1-6). DMA channel 1 or 2. Up to 4 boards per computer. 

e Compatible with most IEEE-488 Software packages for IBM-PC (e.g. ASYS- 
TANT-GPIB, Lotus Measure Aa H/W PC488B with NI’s GPIB-PCIIA. 


488B ] 
Bs nel /zer 


e GPBASIC complements IBM/Microsoft BASIC interpreter and compiler to 
create a programming environment similar to HP desktop computers. 

e Additional libraries of over 20 high level 488 dedicated functions for C, 
Pascal and FORTRAN available. ($50 ea. including separate library manual). 

e Powerful menu-driven BUS ANALYZER runs in the background while 488 
programs or commands are executed; Features Program Stepping, Break 
points, real time bus data capture (4K buffer), instant screen toggling. 

e Dipswitch selectable Base address, interrupts (IRQs) and DMA. 

e Complete Controller / Talker / Listener capability. Based on TI’s TMS-9914. 

@ NEC-7210 based card (compatible with Nat. Instruments PCII/PCIIA) - $445 


MC/ VISA / AMEX Call today for datasheets! 


smARTWORK® PCB Software. In a fraction of the time hand 
taping requires, you can create double-sided printed-circuit 
boards with smARTWORK and your IBM PC. The program’s 
features include continual design-rule checking, automatic 
pad shaving, a silkscreen, and text for all three layers. 
smARTWORK with autorouting is $895 (without, $495) and 
comes with a 30-day money-back guarantee. Credit cards ac- 
cepted. Write or call 


Wintek Corporation B&C_ MICROSYSTEMS INC. DEVELOPMENT (214) 446-9906 
(800) 749-6809 or (S17) 742-8408 2) Gin SSA SON ca TO Oe 


(800) 742-6809 or (317) 742-8428 
CIRCLE NO 776 


CIRCLE NO 777 CIRCLE NO 778 


SUPERROUTER 


Simply the Best Sdtorcuter hence 


Want 
Attention From 
137,000 
Engineerin 


Specifiers? 
4 


Place your ad in 
EDN Product Mart. 


ao | UNIVERSAL E(E) PROM 
4 PROGRAMMER...............+.+2+.-.-9495 


¢ No personality modules; Menu driven device selection. 
e Built-in Eraser/Timer option ($50); Conductive foam pad. 
e Direct technical support; Full 1 year warranty. 

e STAND ALONE duplication & verify (27XXX parts). 

¢ Quick pulse & Intelligent algorithm (27256 under 60 sec). 
© 27xxx to 1 Mbit: 25xxx; 68xxx; CMOS; EEPROMS. 

e 8741,-2,-4,-8,-8H,-9,-9H,-51,-C51,-52,-55,9761 & more. 


P ADS-SUPERROUTER isaRipup Multiple track widths, 45° corners, 


and Reroute Autorouter that multiple grids, obstacle hugging, and e Offset/split Hex Binary, Intel & Motorola 8, 16,32 bit. 
works around the clock, and simultaneous routing, on up to twelve e User friendly menu driven driver program included for 
completes up to 100% of the connec- layers are only a few of the powerful 


IBM-PC/XT/AT/PS2, APPLE, MACINTOSH or CPM. 


tions on your board. Upon completion, features contained in the PADS- 

the results are optimized for high SUPERROUTER. ; MC/VISA/AMEX Call today for datasheets! 
quantity manufacturing. (All this is . tind’ 

done unattended, while you are 100% toro" B&C M | CROSYSTE M S | N C . 


performing other tasks!) 


355 WEST OLIVE AVE., SUNNYVALE, CA 94086 
PH: (408) 730-5511 FAX: (408) 730-5521 TELEX: 984185 


Call for a No-cost Evaluation Package Pe dine 


508/486-8929 (Inside MA) 119 Russell Street 
1-800-255-7814 (Outside MA) Littleton, MA 01460 


CIRCLE NO 779 


CIRCLE NO 781 
UNIVERSAL LOGIC PROGRAMMER 


CIRCLE NO 780 


SCH EMA il Flow @ PROGRAMS, 
Schematic Capt . CATES, TESTS 
cnematic |e ure Charting [[+ ib secores e LOGIC PROGRAMMER ] 
The N HUNDREDS OF 
20- AND 24-PIN 
e New Plus Lapa 
for Fast @ 23 UNIVERSAL 
PIN DRIVERS 
Flowcharting WITH INDE- 
PENDENT DAC, 
= ~©FLOW CHARTING ADC & SLEW 
: FUNCTIONS 
is new! It's now PORGRALL AL” 
Flow Charting II+, with more speed MOST ANY 
+ more functions + more printing options; LOGIC DEVICE 
: @ MENU DRIVEN 
* 10 text fonts; 26 shapes; * Line mode can stop OPERATION |S 
at a shape; * Backspace key can erase a line to EASY TO 
its origin; * Free text entry anywhere, or select auto- LEARN AND 
QUICK TO OPERATE 


centering; * Vertical or horizontal printing; one 
chart or multiple charts. 

Used by Fairchild, Bechtel and more than 
500 other major corporations. Edit quickly 
and accurately — even major edits — with 
Flow Charting II+, the Specialist. 


See your retail store or call: 


PATTON & PATTON 


Software Corporation 


1-800-525-0082, Outside California 


@ CONNECTS TO ANY IBM COMPATIBLE VIA PARALLEL PRINTER PORT 
@ EDITS FUSE DATA & TEST VECTORS WITH FULL SCREEN EDITOR 
@ TESTS WITH VECTORS & SECURES AFTER PROGRAMMING 
@ SUPPORTS ALL POPULAR PLD DEVELOPEMENT SOFTWARE 
@ ONLINE HELP FUNCTION @ ONE YEAR WARRANTY 
@ SELF CALIBRATING @ SAME DAY SHIPMENT 
@ JEDEC FILE INPUT & OUTPUT @ GOLD TEXTOOL ZIF IC SOCKET 
@30 DAY MONEY BACK GUARANTEE @UPDATABLE VIA FLOPPY 
@ EPROM PROGRAMMERS ALSO @ TOLL-FREE TECH SUPPORT 
e@ JUST $798 


CALL FOR FREE DEMO DISK OR INFO 800/225-2102 


BP MICROSYSTEMS 


A : oe 10681 HADDINGTON #190 HOUSTON, TX 77043 
In Texas Call (214) 231-5167 08-629-5376, California/International 713/461-9430 TLX: 1561477 FAX: 713/461-7413 
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FREE Demo Disk: 1-800-553-9119 
SCHEMA’s success is the talk of the CAE industry 
and thousands of satisfied SCHEMA owners know 
why. Incredible speed, ease of use, and power have 
made SCHEMA a best-selling schematic capture pro- 
gram for engineering professionals the world over. 
<i ‘“\ow, SCHEMA I is available. 
SCHEMA II sells for $495 and sup- 
ports most common IBM PC/XT/ 


for a free SCHEMA II demo disk. 


“= OQMATION 


MOUSE-TRAK 
The Stationary Alternative 
For Precision and Comfort! 


This new space saving input device emulates both Microsoft and Mouse Systems 
RS-232 mice. With MOUSE-TRAK you can watch your screen and not your mouse 
running off your desk. 
With a single connection to your computer, no power supply or mouse pad is 
necessary. 
MOUSE-TRAKs ergonomic design with soft wrist pad puts complete control of 
cursor and input at your fingertips. 
Special features include speed control, allowing the user to toggle the resolution with 
a 4:1 ratio. User definable input keys offers added versatility and comfort. 
Pricing - $139.00 - $179.00 
For further information: 
ITAC SYSTEMS, INC. 
3121 Benton Drive, Garland, Texas 75042 U.S.A. 


1-800-533-4822 Fax 214-494-4159 
CIRCLE NO 785 


introduce 
new products 
and literature 


4 
Build — 
awareness in 
the marketplace 


4 
Supplement 
your advertising 
campaign 
4 


EDN Product Mart 


CIRCLE NO 788 


Micro-C 
Miniature 


Environments 


Pre-wired miniature industrial 
connectors intended for signal circuits 
in instrumentation, switching, and 
sensing applications. The MICRO-C Is 
an environmentally sealed quick 
disconnect designed to meet the 
requirements of NEMA 3, 3R, 3S, 4, 6P 
and 13 enclosure ratings. 


Industrial Interfaces, Inc. 
1325 Paramount Parkway 
Batavia, IL 60510 
(312) 879-6262 


CIRCLE NO 791 


To advertise in Product Mart, call Joanne 
EDN December 8, 1988 


IEEE-488 (GP-IB, HP-IB) FOR 
THE IBM PERSONAL SYSTEM/2™ 
@ Control instruments, plotters, and printers. 


@ Supports BASIC, C, FORTRAN and Pascal. 


@ High speed DMA and shared interrupts. 
@ Software library. Risk free guarantee. 


Capital Equipment Corp. 
CEC 99 South Bedford St. 

Burlington, MA. 01803 
Call today (617) 273-1818 


CIRCLE NO 786 


Tango. Now More Than Ever, 
The Best Value in PCB Design. 


Take a look at the all new Tango Series II. Our pop-up menu 
interface sets a new standard for ease-of-use and productivity. Lay 
out simple prototypes or complex, multi-layer, SMT designs with 
over 100 new features including user-definable tracks, pads, and 
grids. 

For IBM-PCs and compatibles, Tango-PCB Series II, just $595. 
Tango-Route Series I] autorouter, just $495. Both include one 
year’s updates, free tech support, 30-day money-back guarantee. 


Call today. 
oe FREE EVALUATION PACKAGE 
800-433-7801 619-695-2000 
ACCEL Technologies, 7358 Trade Street, San Diego, CA 92121 


CIRCLE NO 789 


BOL, CAPACITORS 


ELECTROLYTIC 


AXIAL LEAD 
CERAMIC CAPACITOR 


MULTILAYER CHIP 
CAPACITOR 


WC SRAMIC DISC CAPACITORS 

' CE 

_* MULTILAYER MONO-CHIP CAPACITORS 
* AXIAL LEAD CERAMIC CAPACITORS 

* CERAMIC TUBLAR CAPACITORS 

* HIGH-VOLTAGE CERAMIC CAPACITORS 
* C. NETWORK 

* ELECTROLYTIC CAPACITORS 

* CERAMIC DISC ELEMENTS 

* AND THEIR TURN-KEY PLANTS 


DON’S ENTERPRISE CO., LTD. 

GROUP: TAIWAN YODEN INDUSTRIAL CO., LTD. 
/SUN-INM & E INDUSTRIAL CO., LTD. 

OFFICE: 7TH FL., 7-1 NANKING E. RD..SEC. 2, 
TAIPEI, TAIWAN, R.O.C. 

TEL: 886-2-522-2929, 542-5151 (4 LINES) 

FAX: 886-2-581-8845 | TELEX: 28806 DONSECL 

CABLE: ‘“‘DONSECL” TAIPEI 

FACTORY I: FACTORY It: 

TEL: 886-3-478-0577/8 TEL: 886-3-493-5101/2 


CIRCLE NO 792 


See —A pplied Data Systems, Inc. 


SMART CARD EXTENDER 
EASYON °195°° — PC/XT 


3 00 ase ee 
A smart card extender for 225 AT 
PC/XT/AT and compatibles 


e Allows card 
insertion and 
extraction with- 
Out power on/ 
off cycles 
Saves time by 
eliminating DOS 
re-boots 
Reduces wear 
and tear on hard 
disk drives 
e Extends host interface for hardware and soft- 
ware development and test 
e A single switch controls the connection of all 
signals to and from the computer bus 
e Patent pending 


DPROM 

RS232 Downloadable PROM 
$175 32K x 8 
$195° 64K x 8 


e Eprom emulator for 2716 — 27512 

e Supports 8, 16, or 32 bit wide busses 

e Non-Volatile memory standard 

e Up to 19200 Baud 

e Accepts Intel Hex and Motorola S 
formats 

e 150ns access time standard 


VectorScan 512/640 $975 
Graphic Controller with RS-232 Interface 


e Interfaces over RS-232 ports 

e Drives CGA, EGA, and Multiscan 
e Resolution of 512x480 to 640x350 
e 4 Bits/Pixel up to 4,096 colors 

e Maintains 4 separate images 

e Internal 512K byte frame buffer 

e PC Version available 


Applied Data Systems can customize 
a product to your specifications. 
30 DAY NO RISK EVALUATION 


APPLIED DATA SYSTEMS 
409A East Preston Street 
Baltimore, MD USA 21202 


For more information call 800-541-2003 
Outside USA (301) 576-0335 


CIRCLE NO 793 


Dorian, 212/463-6415 
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EDN’s Technical Article Database 
Index is Now on Floppy Disk! 


Now you can utilize EDN magazine's Technical 
Article Database Index right on your computer 
screen. When used with your IBM PC or com- 
patible computer, this new floppy-based index 
gives you all the benefits of our printed 

index . . . and more: 


¢ Fast computer searches and sorts 

¢ AND and OR capabilities to precisely specify 
your search criteria 

¢ Printout of search results 


The index lists articles printed in EDN, EDN 
NEWS, Electronic Design, Electronics, Electronic 
Products, Computer Design, and ESD. Two install- 
ments are available—covering articles published 
from May to October, 1987, and from Novem- 


ber 1987 to April 1988. 


EDN’S index is compatible with most popular 
programs, including |-2-3 from Lotus, MailMerge 
from MicroPro International, and dBASE from 
Ashton-late. It also works with Buttonware, Inc.'s 
PC-File+, a ‘‘shareware’’ database manager that 
you can order from us. * 


Our Technical Article Database Index on your 
computer will mean added convenience for you. 
Order your copy today. 


“EDN provides fully functional copies of PC-File+ for a nominal 
reproduction fee. Receipt of PC-File+ does not constitute ownership, 
which must be purchased from Buttonware for $69.95 if you continue 
to use the program, but merely the right to evaluate the program's 
capabilities. EDN assumes no responsibility for the programs 
operation. 


PC-File+ runs on IBM PCs and compatible computers and requires 
384k bytes of memory, two double-sided floppy disk drives or one 
double-sided floppy drive and a hard disk, an 80-column display, and 
MS-DOS or PC-DOS version 2.0 or later. 


ORDER FORM 
EDN’s Technical Article Database Index on IBM PC DSDD floppy disc Please Print clearly. 
This is your mailing label. 

Installment | copies at $19.95 = 
(May 1987-October 1987) ($21.95 for non-US) 
Installment 2 copies at $19.95 = 
(November 1987—April 1988) ($21.95 for non-US) NAME 
PC-File+ database software (3 disks) copies at $14.95 = 
(Available only in US, Canada, and England) ($16.95 for non-US) aE 

TOTAL 
Check or money order made out to EDN Reprints must accompany each check. No COD. COMPANY 
Massachusetts residents add 5% sales tax. Foreign checks must be drawn on a US Bank, issued 
in US currency. 
Send to: ADDRESS 
Technical Article Database Index 
EDN Magazine 
Cahners Building CITY STATE ZIP 


275 Washington Street 
Newton, MA 02158-1630 


EDN’s 
CHARTER 


EDN is written for profes- 
sionals in the electronics in- 
dustry who design, or man- 
age the design of, products 
ranging from circuits to sys- 
tems. 


EDN provides accurate, de- 
tailed, and useful information 
about new technologies, 
products, and design tech- 
niques. 


EDN covers new and devel- 
oping technologies to inform 
Our readers of practical de- 
sign matters that will be of 
concern to them at once or 
in the near future. 


EDN covers new products 

e that are immediately or 
imminently available for 
purchase 

e that have technical data 
specified in enough de- 
tail to permit practical 
application 

e for which accurate price 
information is available. 


EDN provides specific ‘how 
to’”’ design information that 
Our readers can use immedi- 
ately. From time to time, 
EDN’s technical editors un- 
dertake special ‘‘hands on” 
projects that demonstrate 
Our commitment to readers’ 
needs for useful information. 


EDN is written by engineers 
for engineering professionals. 


EDN 


275 Washington St 
Newton, MA 02158 
(617) 964-3030 
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CAREER OPPORTUNITIES 


1989 Editorial Calendar and Planning Guide 
EDN 


Issue Recruitment EDN News THE EDN MAGAZINE/EDN NEWS 
Date Deadline Editorial Emphasis Edition 
Jan. 5 Dec: 15 Power Semiconductors, 

Computer Peripherals Closing: Dec. 20 

Software Mailing: Jan. 12 


Kecruitment 
Package 


Jan. 19 Deca29 Computer Boards, 
Analog ICs 


Closing: Jan. 6 
Mailing: Jan. 26 


Call today for information: 
East Coast: Janet O. Penn (201) 228-8610 
West Coast: Mary Beth West (213) 826-5818 
National: Roberta Renard (201) 228-8602 


PRODUCT ENGINEER 
—A.C. MOTORS 


Design your career around MPC. 

MPC Products custom designs precision 
components and assemblies for the 
aerospace and aircraft markets. Our 
controls for the F14, the B1B, the 767 and 
others are recognized as being the premier 
products in the industry. Our A.C. motor 
engineers take a hands-on approach, 
working in small teams from start-up 


The most cost-effective way to reach 
the most professionals! 


EDN reaches more than 137,000 
engineers and engineering managers, 


the largest circulation in the electronics 
field. EDN News reaches EDN’s U.S. 


through completion. And now, we need 
the right Product Engineer to support 
these latest efforts. 


Responsibilities will involve motor design, 
production support, and troubleshooting 
as challenges arise. We're looking for an 

individual with a BSEE and a background 


circulation of more than 121,500. And, 
when you place equivalent space in 
both the Career Opportunities section of 
EDN, and the Career News section of 
EDN News in the same month, you'll 
get a 4 discount off the EDN News 


in A.C. circuits. Coursework in electro- rate! 


mechanical devices would be beneficial. 


Get your designs on some of our hot 
projects for both the military and 
commercial aerospace industries. Join our 
fast-paced and rapidly growing 
environment, where we offer outstanding 
compensation and genuine career potential. 
Find out more. Send resume in confidence 
to: Human Resources, Dept. PE— ACM, 
MPC Products, 5600 W. Jarvis, Niles, 

IL 60648. An equal opportunity employer 


m/f/h/v. 


Company needs applicant with M.S. 
Degree or equivalent in Computer 
Science and has knowledge of com- 
puter graphics, computer network, 
input/output device, direct access stor- 
age device and software tools. Appli- 
cant will design and implement ad- 
vanced computer graphics packages 
and implement some system functions 
in creating graphics primitives library 
and develop Aurora 1024 High Perfor- 
mance Graphics Board. Starting sal- 
ary $28,000.00 per year, 40-hour week. 
Office in St. Louis area. Apply with 
resume to Ms. Consuelo Walker, Div. 
of Employment Security, 505 Wash- 
ington, St. Louis. MO 63101, re: Job 
#220564. 


EDN MAGAZINE/EDN NEWS 
Where Advertising Works. 


on, 


— T Digitiz 


$6. DION” “COLFBY 


First in Readership Among Design 
Engineers and Engineering 
Managers in Electronics 
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First, there 
was the vision... 


The Company Space exploration began with a vision. 


The fire of imagination—fused with superior technical proficiency — leading the way to 
limitless possibilities. A special vision that creates the kind of breakthroughs that 
characterize GE Astro-Space. 


Since the nation’s first space communications adventure nearly 30 years ago, GE Astro- 
Space has been a world leader in the design and manufacture of satellites for government 
and commercial communications, meteorological, navigational and scientific use. 


And, with over one hundred and fifty satellites currently circling the globe —and long-term 
projects such as the Mars Observer, Space Station and Landsat— we can offer Engineers the | 
kind of rare opportunities that few are destined to realize. : 


Experienced If youre the visionary Engineer were seeking, join us in fulfilling an array of project 
; requirements. . . paving the way for a new generation of emerging space technology. Our 
Engineers mission requires the technical proficiency — and vision—of Engineers with a minimum of | 


3 years experience in one or more of the following: 


» HV Power Supply Design 

= Spacecraft Power Systems 

» Propulsion Systems 

» Antenna Mechanical Design 

e TT &C/C&DH 

# Launch Vehicle Integration 

# Software Design-Flight/Ground Support 
» Communication Systems MW/RF Design 


with a Vision 


The Our New Jersey location offers all the advantages of nearby Princeton—within easy access 
: to New York City and Philadelphia. Additionally, selected positions are open in historic 
Environment Valley Forge, Pennsylvania. In either location, you'll experience a lifestyle that 


complements your career, providing unlimited opportunities for both personal and 
professional growth. 


The Rewards As the largest employer of engineers and scientists in the world, GE provides competitive 
salaries and exceptional benefits including tuition refund and continuing education 
programs —providing constant training in new technologies and systems. . . 
so your expertise 1s always Current and expanding. 


The Time We're a company anxious to meet Engineers who want to cross the engineering frontier. 
Rush your resume, in professional confidence to: Employee Relations, Dept. EDNM/12-8, 
Is Now GE Astro-Space, P.O. Box 800, Princeton, New Jersey 08543-0800. We are an equal 


opportunity employer. 


GE Aerospace 
Astro-Space 


Cross the engineering frontier. 
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Breakthrough ideas. 


A career at Compaq 
offers the opportunity 
to do what's never 
been done before. 


To seek new ideas within a confined 
space is seldom rewarding. Real discoveries 
are made by those who break from the 
norm, who explore new channels and 
change the rules. 

At Compaq, we understand that free and 
creative thought needs to move outside 
established lines. Because it's that kind of 
thinking that's made us the world's leader 
in 80386-based PCs for business. 

Our engineers are individual achievers, 
creatively inspired by the freedom of our 
unique corporate environment. At the same 
time, they're team players. Their can-do 
spirit and drive for excellence helps 
Compaq develop and introduce superior 
new products, while other manufacturers 
are still at the drawing board. 

If you're this kind of innovative engineer, 
why not explore a career where your ideas 
are sure to be heard? Compaq has a variety 
of immediate opportunities for engineers at 
our Houston world headquarters. 


Microprocessor Logic and 
ASIC Design Engineers 


Challenge your expertise in logic design 
and/or microprocessor system design using 
flow charts and timing diagrams for digital 
design and detailed design analysis. Your 
experience should include vendor libraries, 
test vector generation, simulation checkout 
and TTL emulators for gate array standard 
cell design. Familiarity with CAE systems 
used in logic design, test vector generation, 
simulation checkout and documentation 
is also necessary. You must have five years’ 
related experience plus a BSEE or equiva- 
lent degree. An MSEE degree is preferred. 


Systems Architects 


You'll design new products by investigat- 
ing and evaluating system compatibility 
and performance of design alternatives and 
new technologies. You'll develop hardware 
compatibility tests and performance analy- 
sis tools. 

Qualify with a BSEE, MSEE preferred, 
and three years’ hardware background 
with a knowledge of microprocessor-based 
systems software. In addition, experience 
with CPUs/Memory/Bus architecture, 
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numeric co-processors, file subsystems, 
network communications, graphic sub- 
systems and state machines is required. 


Systems Software Engineers 


You'll evaluate, design and develop firm- 
ware, operating systems, device drivers 
and utility software for PC systems. Along 
with your BSEE/BSCS, you'll need four 
years’ related experience in PC software 
development, 8086/286/386 Assembly/'C' 
language programming in MS-DOS, OS/2 
and/or UNIX/XENIX operating system 
environments. 


Storage Systems Software 
Engineers 


As a key contributor, you will evaluate 
the performance and compatibility of 
storage technologies and new products. You 
will also develop device drivers and sys- 
tems software. You must be familiar with 
PC-disk or tape technology/products, and 
understand systems architecture such as PC 
hardware, BIOS, MS-DOS, NETWARE, 
OS/2, or UNIX/XENIX. Qualify with four 
years of related experience and a BSCS, 
BSCE, or BSEE. Experience programming 
in 8086 Assembly and 'C' is required. 


Packaging Engineers 

As a Compaq Packaging Engineer, you'll 
help improve the quality of Compag prod- 
ucts. You'll need a BS in Packaging Engi- 
neering or equivalent degree, plus three to 
ten years’ experience in a computer or elec- 
tronic component manufacturing environ- 
ment. Your expertise should include shock 
and vibration testing as well as evaluation 
of packaging cushioning materials. Interna- 


tional packaging and project management 
experience is desirable. 


Functional Test Engineers 


You'll develop fixtures and diagnostic test 
software for testing 286/386-based PCs. 
Your BSEE should be complemented with 
three years’ related experience. A strong 
memory board test background is desirable. 


In-Circuit Test Engineers 


You'll do board level in-circuit testing, 
using Genrad 227X series ATEs and 229X 
series workstations. A BSEE along with 
three years’ experience, including ATE pro- 
gramming, is required. 


Component Engineers 


Assure proper specification of components 
used in circuit board assemblies by verifica- 
tion of vendor compliance to these require- 
ments. A Bachelor's degree in Engineering 
with a minimum of two years’ experience as 
a Development or Project Engineer in a com- 
puter product related or a component man- 
ufacturing environment will qualify you. 


Sustaining Engineers 

You'll be part of a top team involved in 
analog and digital component evaluation 
and failure analysis of electrical and elec- 
tromechanical components. Your BSEE and 
three to seven years’ experience should 
include familiarity with SMT components, 
technical support in a high-volume printed 
circuit board manufacturing environment, 
and knowledge of PCB layout, design and 
chemical processes. You should also be 
adept at component supplier interfacing on 
specification and quality improvement. 


Now’s your chance to reach 
beyond the limits. 


There's nothing to stop you here. Compaq 
offers competitive salaries, comprehensive 
benefits and an environment that inspires 
freedom, innovation and personal satisfac- 
tion. We have a variety of ongoing opportu- 
nities for select professionals. If you're in- 
terested in one of the above positions, or any 
other, please give us a call at 1-800-243-9003. 
Or simply submit your resume and the po- 
sition for which you wish to be considered 
to: Compaq Computer Corporation, Dept. 
EDN1288-MW, P.O. Box 692000, 
Houston, Texas 77269-2000. 


©1988 Compaq Computer Corporatation. 
All rights reserved. 
Compag is an affirmative action employer, m/f/h/v. 
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It's easy for companies to see what’s going on around them. 


Market trends. New product developments. Competitive activities. 

What sets Motorola’‘s Semiconductor Products Sector apart 
is focus on our internal force. The power of a strong partnership 
with our people. People who are the source of innovation. 

It is this 
unwavering belief in employee participation and recognition that 
is the foundation of our technical achievement. That invites our 
continued growth and success. 

When you enter Motorola's 
Semiconductor Products Sector, you enter a storm of activity that 
excites the imagination of the designing and discriminating mind. 


Specific needs for development and support of our 88000, 
68000 and 56000 product lines has created a world of 
opportunities in Motorola’s High-End Microprocessor design 
organization in Austin, Texas for: 


MASK LAYOUT DESIGNER 


Work with schematics, logic diagrams and engineering notes to plan and 
execute topological design of VLSI MPU circuits. Support revisions of 
existing design and direct design staff. Requires Associate Degree and 
2-5 years related experience. 


CIRCUIT DESIGN ENGINEERS 


Perform design and analysis of high speed CMOS circuits related to micro- 
processors and peripherals, and assist test/product engineers. Requires 
BSEE and 2+ years experience with knowledge of microprocessor 
functionality and characteristics. 


32-BIT PRODUCT ENGINEER 


Responsible for the success of the 32-bit Product Line. Duties include 
forecasts, price strategy, competitive analysis, cost analysis, new product 
introduction, first level technical contact with customers and intra company 
representation. Requires BSEE and 3+ years experience in computer 
systems; MBA helpful. 


PRODUCT ENGINEERS 


Responsible for yield/cost management and improvement, characterization 
of products to support design, manufacturing and quality improvements, 
and customer interface. Requires BSEE and 1-5 years experience with 
knowledge of microprocessor functions and characteristics. 
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o WEnter the Eye 


of the Sion 


SOFTWARE ENGINEERS 


Design, implement and maintain operating 
systems, compilers, assemblers, simulators 
and run-time support packages for the 
M68000, M88000 and DSP 56000 product 
families. Requires BSCS, BSEE or equiva- 
lent and programming experience in a 
UNIX C environment and/or Graphics. 


CAD/CAE ENGINEERS 


Design, develop and maintain the 
CADICAE tools for integration to design 
engineering system. Requires strong 
knowledge of related tools and standards. 


SYSTEMS DESIGN ENGINEERS 


Responsible for definition/development of 
16/32 bit microprocessor and peripheral 
elements/various combinations and 
development of design methodology for 
ASIC based design. Requires BSEE/BSCS 
and 3-5 years experience or MSEE/MSCS 
and 1-3 years experience including strong 
background in computer architecture and 
High Level Language. Experience in ASIC 
software tool development is a plus. 


In addition to the highly competitive 
salaries and benefits of Motorola, our 
desirable Austin location offers rolling 
hills, clear blue lakes, affordable housing 
and warm Texas hospitality. Explore one 
of these opportunities now. Send your 
resume to the attention of Gail Lowry, 
Motorola Semiconductor Products 
Sector, Dept. HEII88A, 1112 W. 

Ben White Blvd., Suite 200, Austin, 
TX 78704. 


) 


MOTOROLA 


Semiconductor Products Sector 
An Equal Opportunity/Affirmative Action Employer 
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The Land Systems Division of General Dynamics is the 
free world’s leading designer and builder of main battle tanks. 
Rapid growing technologies in the land vehicle area have 
created a need to expand the Vetronics (Vehicle Electronic) 


Systems Development Group. Openings exist for senior-level 
Electronic and Computer Engineers/Scientists with 


backgrounds in: 
@ Ada Software Development 


® System Requirements Analysis, Design and Integration 
© Independent Software Test and Evaluation 


@ Electronic Hardware Development 
Mm Candidates should have a BS degree in Electronic and 
Computer Engineering or Computer Science. An advanced 


degree is highly desired. Experience with Ada, DOD-STD- 
2167A, 68000 Microprocessor Applications, VME Backplane, 


Flat Panel Displays, or Data Communication Systems 
is preferred. 
In addition to the many opportunities to improve your 


technical ability, we offer an excellent compensation program 
and a full range of benefits including relocation assistance, 
complete family medical and dental plans, life insurance and a generous savings and stock investment plan. 


For immediate consideration, send your resume and references to: Manager, Professional Staffing, General Dynamics Land Systems 
Division, P.O. Box 2072, MZ 436-11-34, Drawer 133, Warren, MI 48090. Equal Opportunity Employer. 
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MAKE A 
DIFFERENCE 


Data Communications 


Cabletron Systems Incorporated is a leading manufacturer and supplier 
of local-area-network hardware and software products. To continue 
the leadership, key individuals are needed to develop our next 
generation of products. 


Our engineering environment is dynamic, fast-paced and reputed 
for quality and efficiency; opportunities for advancement based on 
achievement abound. Individuals with experience and knowledge 
of network theory and protocols will be given special consideration. 


Software Engineering Manager 


You will be responsible for directing the activities of 20 Software 
Engineers developing a variety of Local Area Networking products. 
This person must possess great leadership and organizational skills 
and be able to perform in a fast-paced, dynamic environment. 
Involvement with IEEE and ISO standards bodies, along with experience 
in TCP/IP, UNIX, MS-DOS, TOP, and C desired. This position reports 
directly to the Engineering VP. A BSEE and 3+ years of related 
experience are required. 


Product Marketing Managers 


You will be responsible for developing the functional requirements 
for Cabletron’s next generation of networking media and management 
products. These positions will require extensive interfacing with 
customers, sales, and engineering. Knowledge in the following areas 
is required: IEEE802.X, IBM TOKEN RING, FDDI, TCP/IP, SNMP, 
ISO, X.25, TOP, Bridging, Routers, and Gateways. These positions 
require a BSEE or BSCS and 3 + years of related experience. 


Senior Software Engineers 


We seek self-motivated individuals with 5-10 years of programming 
experience and at least 2 years of network protocol experience to 
lead development of a network management system that will incor- 
porate accepted protocols over a wealth of different media types. 
Candidates should have knowledge of IEEE 802, TCP/IP, SNMP, 
OSI Network Management, CMIS/CMIP, and Netview. Thorough 
understanding of standards processes and excellent communication 
skills are required. A BSCS is a must. 


Software Engineers 


You should have 2 + years of large-scale development experience 
with excellent top-down programming Skills, in order to be respon- 
sible for design and code development of network management and 
its relationships to network products. MS-DOS, UNIX, OS/2 
systems-level development experience, C, and good documentation 
skills are required. BSCS in Math required. 


I/O Drivers/Diagnostics Engineers 


Individuals with 3 + years of firmware experience are needed to 
design and develop reliable I/O drivers and diagnostic routines for 
Local and Wide Area Network products. You should have a detailed 
understanding of hardware and assembler-level programming for 
the Intel and Motorola microprocessor families; experience with 
802.3, 802.5, and TI is helpful. BSEE/BSCS required. 


Conformance Test Engineers 


Positions in Development Test and Quality Assurance require a BS 
in EE or CS with 2+ years’ experience or an MS with 1-2 years’ 
background in software development or software QA. The ability to 
program in C and microassembly is required. Knowledge of LANs 
and Communications is desired as well as an understanding of the 
Product Development Life Cycle principle. 


The above development positions require experience with UNIX, 
MS-DOS, C, and Assembler. 


Cabletron also has positions available for: 


¢ Hardware Development Engineers 
¢ Test Engineers 

¢ Application Engineers 

¢ Field Support Engineers 

¢ Engineering Aides/Technicians 

¢ Manufacturing Engineers 

°¢ QA Engineers 

¢ Components Engineers 

¢ Manufacturing Test Technicians 


Cabletron offers a competitive starting salary and a comprehensive benefits package including life, medical and dental insurance, 
paid holidays and vacation. Interested applicants should submit resumes to: Cabletron Systems Inc., Department 205, P.O. Box 6257, 
Rochester, NH 03867. No phone calls or recruiters, please. Cabletron Systems Inc. is an Equal Opportunity Employer. 
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“EDN’S MAGAZINE AND NEWS EDITIONS 
ADDRESS THE WORLDWIDE 
LINEAR IC MARKET WE'RE AFTER.” 


Bill Ehrsam 
Vice President of Marketing 
Linear Technology Corporation 


‘‘When I buy EDN’s Magazine and News Editions, 
I'm buying a powerful worldwide circulation and the 
most prestigious editorial environments available. 
That's a combination that gets results,” says Bill 
Ehrsam, Vice President of Marketing for Linear 
Technology Corporation. 


Ehrsam knows industry sales for high-performance 
linear ICs are split between the United States, Western 
Europe, and the Pacific Rim. Says Ehrsam, “It’s my job 
to choose media that mirrors the world markets.” 


For complete global coverage, Ehrsam places his 
advertising in EDN Magazine Edition and EDN News 
Edition. “Linear Technology Corporation is a strong 
supporter of EDN Magazine Edition. We rely on EDN’s 
targeted coverage of the U.S. and Western Europe. When 
EDN News Edition added Pacific Rim circulation in 
December 1987, we added it to our media schedule.” 


For Bill Ehrsam, ““EDN’s Magazine and News Editions 
form the cornerstone for Linear Technology 
Corporation’s media plan now and in the future.”’ 


Advertising in EDN Magazine and News Editions works for 
Linear Technology Corporation. It can work for you. 
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Division of Employment Security 
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** Advertiser in International edition 


This index is provided as an additional service. The publisher 
does not assume any liability for errors or omissions. 
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LOOKING AHEAD 


Surveys hear large demand 
for voice-messaging systems 
Low-end, affordable voice-messag- 
ing systems that offer both flexibil- 
ity and power became a realistic op- 
tion for small- to medium-size busi- 
nesses and departments just last 
year. Dataquest Inc (San Jose, CA) 
believes these low-end systems will 
encourage the development of sin- 
gle hardware bases that can sup- 
port multiple-voice applications. 
Advancements that let PCs operate 
as the processing medium for voice 
messaging are the primary reasons 
why these low-end systems exist 
now and will flourish in the future. 
In 1987, more low-end systems 
were shipped than the total of all 
voice-messaging systems shipped in 
1986, and the sales of the less ex- 
pensive systems helped to triple the 
overall number of systems sold last 
year. 

In a similar study conducted by 
BIS Mackintosh, an electronics con- 
sulting company based in Luton, 
England, researchers also con- 
cluded that the extent to which 
small businesses and individuals can 
benefit from voice messaging will 
define the success of the market as 
a whole. BIS Mackintosh thinks 
that voice messsaging could poten- 
tially become more significant than 
telex, fax, and electronic mail 
within the next two or three years. 

The first voice-messaging ma- 
chines, introduced in 1981, were 
very large and expensive—averag- 
ing $350,000. In 1987, says Da- 
taquest, the average price had 
dropped to $55,000. Low-end voice- 
messaging systems, ranging in 
price from $5000 to $50,000, are 
now available with anywhere from 
2 to 16 ports (systems with 32 ports 
are becoming available as well). 
Small- to medium-size companies 
find they can save money through 
such system features as automated 
attendants, voice menus, and audio- 
tex (and the possibilities of voice 
response). Businesses can thus 


EDN December 8, 1988 


EDITED BY CYNTHIA B RETTIG 


avoid paying employees to answer 
and route calls, or to convey fre- 
quently requested information. Da- 
taquest finds that departments 
within large organizations can use 
the low-end systems to complement 
the overall voice-messaging sys- 
tems of their organizations; depart- 
ments can use their local systems 
for their particular needs and call- 
processing applications. In large or- 
ganizations, Dataquest finds, it’s 
usually faster to implement—and 
easier to adjust and maintain—a 
single department’s own system. 
Pushing all local needs through the 
mainframe used by the organization 
as a whole creates its own difficul- 
ties. 

BIS Mackintosh notes that, to 
date, the US has led the field in 
voice-messaging systems in the pri- 
vate sectors. Users of such systems 
are able to save in both time and 
costs. BIS believes, for example, 
that voice messages are typically 
“shorter and more to the point” 
than some other message systems. 

Dataquest concludes that voice- 
messaging systems are downright 
“addictive.” It found that what 
might begin as a convenience for 
occasional messages can become a 
vehicle for such tasks as exchanging 
ideas, scheduling meetings, and cir- 
culating announcements. As compa- 
nies find more and more uses, de- 
mands will grow for more ports. Da- 
taquest does not, however, foresee 


the low-end market directly com- 
peting with high-end systems. 
Rather it expects them to comple- 
ment one another—the target mar- 
kets for the two types of systems 
seldom overlap. 


Automatic ID equipment 
to exceed $8.5B by 1993 


Valued at $688 million in 1983, the 
combined market for automatic 
identification equipment should 
gross $4.4 billion in 1990 and go on 
to top $8.5 billion by 19938, accord- 
ing to Market Intelligence Research 
Company (Mountain View, CA). 
Automatic identification equip- 
ment, in general, collects and classi- 
fies data on large numbers of items. 
Basically, automatic identification 
processes encompass all operations 
for data input and database query 
that don’t require a keyboard. 
Automatic methods include optical 
character recognition, bar coding, 
radio frequency or surface-acousti- 
cal-wave tagging, magnetic strip- 
ping, biometric recognition, and 
machine vision. 

MIRC observes that many indus- 
tries, such as banking, defense, 
automobile manufacturing, and 
health care, now depend on auto- 
matic identification equipment for 
daily routine functions. In addition, 
various industries have already de- 
veloped their own standards for the 
use of such equipment. 
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~ Molex Is Making The Connection Between... 


DURABILITY 
SIMPLIC 


With the versatile new Molex SEMCONN™ shielded 
electromagnetic connector, cable assembly is easy 
in, easy out. 

Only Molex could design a plug and receptacle 
interconnection system so advanced, yet so simple. 
Positive locking plugs with redundant dual point contacts 
make assembly a snap. Fully shielded against EMI/RFI 
for high speed data busing. And available in both flat or 
round cable plugs. The versatile SEMCONN connector 
system speeds production time and saves money. 


Plug into the world’s most reliable, 
I/O connector system. 


At 500 cycles, you 
can’t find a more 
durable connector. 

All SEMCONN cable 
assemblies are 
100% tested so 


ou GONN Blues inser youre assured of 
plugs ins ; 

faster and more securely reliable, quality 

than standard models, performance when 


without the additional you need it most. 
hardware. And Molex utilizes 
Statistical Process Controls and Zero Defects 


manufacturing objectives, so reliability is built into 
every product. 


Rou 


When your cable assembly needs go beyond the Durable, SEMCONN shielded 
standard, there’s Molex. cables/plug assemblies reduce labor 
Whether your application is computers or Be apr oa! 
; : f 5 in/out applications. 
instrumentation, power supplies or business machines, 
Molex has the interconnection j — 
solution that’s right for you. (3 
Combine 20 years of 
interconnection ingenuity 
and know-how with the proven 
engineering and technical 
support of the Molex trained 
staff, and together, we can 
solve any cable challenge. 
Let Molex put their 
knowledge and experience to 
work for you. For more 


information, call or write Molex’s first shielded interconnection 
tem, SEMCONN, provides protection : 
eee be samt NN hon electrical soe. : Service To The } 
g. Customer. ..Worldwide 


Corporate Headquarters: 2222 Wellington Ct., Lisle, IL 60532 USA, (312) 969-4550 * European Headquarters: Munich, West Germany, 49-89-4960937 


Northern Asia Headquarters: Tokyo, Japan, 03-487-8333 ¢ Southeast Asia Headquarters: Jurong Town, Singapore, 65-265-4755 
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Stripped to the Bare 


ONE EUROCARD is all it takes to 
accommodate the fully featured 
V.32 data pump from Universal 
Data Systems. 

The device is a true V.32. It is 
fully compliant with the CCITT 
standard for 9600 bps, full-duplex 
data communications. It operates 
on dial-up, two-wire private or 
four-wire private circuits. It 
handles synchronous or asyn- 


Created by Dayner/Hall, Inc., Winter Park, Florida 


ae 
a 
ped 


Us 


Gi pig 


pe 


3 
3 
3 
Fy 
3 
3 
3 
i 
2 
3 
& 
a 
5 


V.32 


chronous data. It offers auto 
dialing through the AT command 
set, auto answer and adaptive 
line equalization. To preserve data 
integrity under degraded line con- 
ditions, it even has a trellis coded 
mode. An impressive set of diag- 
nostics is also on board. 

While the data pump is func- 
tionally identical to the industry 
standard UDS V.32 modem, it has 
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Essentials 


been stripped of its on-board power 
supply and DAA. These functions 
can be easily imported via the 
board edge connector. 

For the bare facts about tech- 
nical details and quantity pricing, 
contact Universal Data Systems, 
5000 Bradford Drive, Huntsville, 
AL 35805. Telephone 205/721-8000; 
Telex 752602 UDS HTV. 


Universal Data Systems 


Successful! fiber optic 
installations quickly become 
second nature with the Belden 
advantage—a broad selection 
of fiber optic cable and the 
technical guidance to lead you 
through any initial uncertainty. 


Meeting Your Needs With 

A Broad Product Line. 

A Belden® fiber optic cable is 
available now to meet your 
application needs: Durable, 
heavy-duty cables designed 
for direct burial, outdoor and 
rugged installations, including 


military TEMPEST requirements. 


Telecommunications cables 
ideal for aerial installations. 
General purpose cables suited 
for duct, tray or conduit use. 
Plenum cable constructed of 
our unique flame-resistant 
insulation compound. Breakout 
cable with individually jacketed 
fibers for easy separation and 
termination in video, LAN and 
process control applications. 
And all Belden tight buffered 
cables feature our exclusive 
BitLite® construction, compact 
design and flexibility. 


There is no equal.” 


Copyright © 1986, 1987 Cooper Industries, Inc. 
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Belden'’s Support 
Gets Your Fiber Optic 
Project Up 
And Running. 
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Backing You Up With 
Technical Assistance. 

The Belden Product 
Engineering Group will back 
you up with the technical 
information and application 
support to make fiber optic 
installations soon become 
familiar territory. Simply call 
for help. 


Putting Information at 

Your Fingertips. 

The Belden Fiber Optic 
Resource Kit unfolds a wealth 
of practical information to 
make your next application a 
smooth success. A Guide To 
Fiber Optics provides a basic 
technical introduction. A Guide 
To Fiber Optic System Design 
offers tips on system planning. 
A Guide To Fiber Optic 
Installation details installation 
basics. Finally, The Fiber Optic 
Application Digest identifies 
recent installations. 


Let Belden get your fiber optic 
projects up and running today. 
Call or write Belden Wire and 
Cable, P.O. Box 1980, Richmond, 
Indiana 47375 for fiber optic 
assistance today. 


1-800-BELDEN-4 


BELDEN 


COOPER 


INDUSTRIES 


